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ADVERTISEMENT. 



The Author Jms to apolqgixe to the Profession^ and par- 
ttcularly to his PupUsyJor the delay in the pvblicalion of 
this Volume. It unavoidably arose fiom the varied andfc^ 
tiguing duties in which as a practical surgeon he wa>s en^ 
gaged Since the appearance of the first Volume he hxLs been 
elected one of the Surgeons to the Royal Infirmary of this 
cityy an appointment which has extended his field ofobser^ 
vationj and (zffbrded him ample opportunities Jbr promot- 
ing pathological inquiries. It will be perceived tfiat he 
has availed himself of the advantages of this situation^ and 
he trusts he will continue to do so in thejarther prosecution 
of the zvorky so as to render it more worthy of the acceptance 
of the Profession than it might otherwise have been. 

The Third Volume^ which will complete the system, is in 
a stale of great Jbrwardness, and will be published as soon 
as the avocations of the Author wUl permit. 
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The Reader is requested to correct with the pen theJbUomng 

ERRATA. 



Page 80th, line 23, delete « mqst" 

105th, — 8, before " muscles" insert eostensor. 
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CHAP* VIL 

DISEASES AND ACCIDENTS OF THE BONES. 



X HE study of the healthy structure of the hu- 
man body is of peculiar value to the operating 
-surgeon, because the practicability and dangers 
of an operation can be determined only by an 
appeal to the original anatomy ; ^hile the study 
of diseased structure is more suited to the general 
practitioner, as it especially fits him for under- 
standing the nature, and reflecting on the conse- 
quences of those changes which he is called on to 
remedy* We observe that a certain modification 
of vessels, or peculiarity of structure, in an or- 
gan, not only influences the function which it 
peiformSf but renders it more or less liable to 
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2 DISEASES AND ACCIDENTS OF THE BONES. 

disease. Thus organs will inflame quicker or 
slower, and sustain various degrees of inflamma- 
tory action, according to their delicacy of struc- 
ture and natural sensibility. A bone, for ex- 
ample, is not only longer of inflaming than the 
brain or eye, but will endure for days or weeks a 
degree of action which in a few hours would 
entirely destroy their structure. But although 
there is a manifest difference in the delicacy of 
the organs of the human body, as well as in the 
time requisite for disease to destroy them, the 
effects of inflammation are nearly the same in all ; 
and if it be not subdued, it will terminate in a 
change of structure, with consequent loss of 
function, involving the general health sooner or 
later according to their relative importance in the 
svstem. 

The bones, therefore, which appear in a state 
of health to be insensible, are, notwithstanding, 
from their vascularity and other living connec- 
tions, liable to inflammation and all its conse- 
quences. When they do inflame, they manifest 
the same phenomena as the soft parts, such as red- 
ness, increased heat, pain and swelling j and, du- 
ring the progress of the inflammation^ they possess 
most acute sensibility. If we attend to the for- 
mation and structure of the bones, we shall find 
that they do not essentially differ from the soft 
parts. They are formed and regenerated in the 
same manner ; they are liable to the same cbang^a ; 
they have, therefore, their natural periods of 
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growth and decay.; and the inflammation to 
which they are liable has the same terminations. 
It terminates in resolution, as when a venereal 
node is dispersed by the use of mercury ; — in ad- 
hesion, when dismsed joints unite, as in anchylo- 
sis ;-^in suppuration, in the cade of spina vento- 
sa ; — ^gangrene, in that of necrosis ;— and ulcera- 
tion, in caries. 
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GENSRAL REMARKS ON THE STRUCTURE OF 

THE BONES. 

While chemistry has demonstrated to us the 
component parts of the bones, and explained some 
important changes which take place in disease, 
minute .anatomy has unfolded their vascularity, 
^tnd.dhewn that through the medium of blood- 
vessels, absorbents and nerves, they are not only 
intimately connected with the other parts of the 
system, but, like them, are subject to perpetual 
change, accident, and disease. Chemical analy- 
sis has proved that more than one half of the 
bones is composed of earthy matter, and a great 
pft>portion of the remaining part gelatin or glue. 
The earthy matter is now ascertained to be chief- 
ly the phosphate of lime. At one period both 
chemists and physiologists were ignorant of its 
niiture. , They perceived that it was analagous to 
calcareous earth, although it did not entirely cor- 
respond with it, or indeed with any other earth 
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4 STRDCTURE OF THE HONES. 

with which they were acquainted, and they called 
it the earth of bones. Gahn, the Swedish che- 
mist, first discovered that it consisted chiefly of 
phosphoric acid combined with lime. 

To the phosphate of lime, or the earthy matter, 
the bones are indebted for their hardness, firm- 
ness, strength, and permanent form, while their 
vascularity and feeling in disease depend upon the 
gelatin or organized part. The earthy and th" 
gelatinous parts always bear a certain proportion 
to each other in a state of health. If there be a 
superabundance of the phosphate of lime, the 
bones become brittle ; — if, on the contrary, there 
be a deficiency of it, and consequent increased 
proportion of gelatin, they are flexible, and bend 
under the weight of the body. This flexibility is 
met with in youth, whilst, from the superabup- 
dance of earthy matter, brittieness prevails in old 
age. But either of these states may occur at any 
period of life from disease. 

Bones are of different shapes. Some are flat, as 
the bones of the skull. These are composed of 
two tables, and intermediate cancelli. Others 
are long, as the shoulder-bone or thigh-bone. 
These have a canal for the marrow; are hard 
and firm in the middle, where they consist of 
dense osseous plates ; but swell out at their ex- 
tremities into broad surfaces, which are lighter 
than the shaft of the bone, and nearly wholly 
composed of reticula, or net-work. Others are 
small and irregular, like the patella, or the bones 
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of the tarsus. Such have only a thin bony plate, 
and are wholly composed of cancellit-*-hence are 
very light in proportion to their size, easily frac- 
turedy and very subject to caries. The dense, or 
spongy structure of the bones materially influ- 
ences the formation of callus. When a long bone 
is fractured in the middle, it is much sooner re- 
united than when broken towards its extremities j 
and when a bone is very spongy, and the patient 
in the decline of life, perfect callus is seldom 
formed. 

■ 

In the foetus the heads of the bone, or epiphy- 
ses» are joined to the shaft by means of an in- 
tervening cartilage, and can be easily separated 
by maceration. Before the union betwixt the 
epiphyses and body of the bone takes place, the 
head is sometimes separated in consequence of 
external injury. Thus the heads of the thigh- 
bone and shoulder-bone of a young subject have 
been separated by a fall, so as to resemble a frac- 
ture. But as the subject advances in years, the 
cartilage is graduaiily converted into bone; and 
in the adult state the head is firmly united to the 
shaft or body, so that no such accident can hap- 
pen. 

When we view the internal structure of a long 
bone, we perceive that it is chiefly composed of 
net-work or cancelli, which are in greater num- 
ber at the extremities than near the centre of 
the bone. These cancelli contain the marrow, 
lodged in a number of little membranous bags. 
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which do not appear to communicate with eaeli 
other, like the common cellular substance, but 
actually form distinct cells. They are plentifully 
supplied with little arteries, which secrete the 
marrow, supposed to be chiefly destined for tlie 
nourishment of the internal structure of the bone. 
The marrow is also contained in a smooth delicate 
membrane, which lines the canal of the bones, 
and which is termed the internal periosteum. 
Separation of this internal periosteum, or destruc- 
tion of the vesicles containing the marrow, is ge- 
nerally followed by that of the internal structure 
of the bone. 

The original cartilage in which the bone is 
formed is solid ; but at the time the ossification 
commences the cancelli begin to appear ; and this 
process Is denoted by the entering into the carti- 
lage of a red artery, which begins to branch' in a 
diffuse manner. A bony nucleus is then formed, 
and the ossification extends from the centre 
tiiroughout the whole bone. While th^ bony 
matter is deposited by the arteries, the absorbents 
carry away the cartilaginous substance ; and this 
action of the arterial and absorbent system conti- 
nues during life. The arteries are perpetually 
depositing bony matter, and the absorbents are as 
perpetually carrying it away. In health the de- 
position and absorption have always a certain re- 
lation to each other. If the absorption of the 
earthy matter be more rapid than the deposition, 
the bones lose their firmness, become flexi 
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and bend ia various directions, constituting the 
disease called MdlUties Ossium. When, on the 
other handy the deposition is more rapid than the 
absorption, the earthy matter is accumulated, and 
the bones become brittle, as in the disease called 
Fragilitas.. . 

Bone, like every other part of the body, i3 
formed by the arteries, the action of which, in 
secreting and depositing its substance^ is inces- 
sant; for, while the absorbents are continually 
taking up the ossific matter, the arteries are con- 
tinually depositing it j so that the bones of an 
animal are perpetually undergoing the same 
change as the soft parts. This fact may be easily 
proved. In a few days after giving madder with 
the fi>od of an animal, the bones become tinged 
of a ijeddish colour } but when its use is left ofi^ 
they -shortly lose the tinge, and resume their na- 
tural appearance: Again, the bones are found 
yellow in those who have died of jaundice, while 
they have their natural colour in persons who have 
been cured of that disease : to which may be 
added, the formation of nodes and their reab- 
isorption; the circumstance of the. alveolar pro- 
cesses being carried away when the teeth fall out ; 
and the disappearance of a carious or necrosed 
bone<f 

;. Now, that bone is not cartilage gradually har- 
dened, is demonstrable, 1st, Because the parie-^ 
tal and other flat bones of the skull are cover- 
ed by membranes, and do not pass through the 
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intermediate state of cartilage, the ossiiication 
shooting in a radiated form from a central nucleus 
through the membranes. 2dly, Because arteries 
and other parts which are not of a cartilaginous 
nature, have sometimes hone formed in th^m, a 
phenemenon that has taken place even in the sub- 
stance of the brain. And, 3dly, Because the 
teeth are never cartilaginous, but are formed in 
membranous bags, which can be injected. 

In the flat bones, as in the parietal and other 
hones of the cranium, the scapula and bones of 
the pelvis, bony fibres shoot in the process of 
ossification, like the radii of a circle, from the 
centre to the circumference j but in the long 
bones, as in the thigh-hone and shoulder-bone, 
they are disposed in parallel lines. Hence those 
of the latter are more numerous ; and the bone 
is firmer in the middle than towards its extremi- 
ties, where the fibres are more scattered. 

The bones are insensible in their healthy state, 
but^ are, nofrwithstaQding, profusely supplied with 
nerves, which enter together with the blood- 
vessels, as may be seen in the groove of" the 
OS humeri, the linea aspera of the thigh-bone, 
the back of the tibia, and in the jaw-bones. 
But though they do not ordinarily feel, yet 
when inflamed the pain in them is as acute as 
in the most vascular or highly organized parts of 
the system. It may be remarked, that the extre- 
mities of nerves only feel, and that while in a 
state of fhealth, their sensibility is in the inverse 
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f^ropoftion of the pressure on their trunks. If 
there be no pressure, the feeling is distinct and 
the sensation is immediately conveyed to the 
brain ; if there i^ a slight d^ree of pressure, the 
sensibility is more obtuse, as when a limb is be- 
numbed from compressing the trunk of the nerve 
which animates it ; and, when a: ligature is tied 
round it, the sensation is completely destroy ed^ 
and the limb is paralyzed. Now, if we suppose 
that the nerves of a bone have their trunks com- 
pressed, in proportion as the earthy matter is de- 
posited in it and the bone itself becomes firmer 
in its texture, we have a satisfactory reason why 
this part of the animal structure stands so low in 
the scale of feeling. 

That the bones possess absorbents also, is prov- 
ed by the glands swelling in the upper part of a 
limb in spina ventosa, and in collections of mat- 
ter in a joint j by the disappearance of the earthy 
particles, in the disease called Mdlities Qssium, 
m which the bones are reduced to their former 
cartilaginous state ; and by bones which tfave 
been .tinged red from feeding animals with mad- 
der, losing that tinge, as has been already alluded 
to, a few days after the madder has been discon- 
tkmed. 

' All the bones of the body, ejiLcept the teeth, are 
covered with a membrane called Periosteum. 
This membrane is nothing but condensed cellular 
substance, and is composed of several layers, 
which are more compact and adhere more close- 
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!y together as they approach the bone. The pe- 
riosteum is slightly atucheil in the foetus, anil 
can be easily separated, but adheres so finnly in 
the adult, that it is torn otF with difficulty. It 
is itself very vascular, and is perforated by innu- 
merable vessels which pass iuto the bone. The 
chief uses of this membrane are to afford insertion 
'to muscles, to assist in the formation of bone, — 
particularly in its reproduction, when the original 
bone dies, as in necrosis, — and to serve as a. con- 
ducting medium for vessels to pass into the bone 
to nourish it ; for when the periosteum is torn off 
or destroyed, the bone dies or exfoliates. 

From their connection with the periosteum, 
and from their internal organization, the bones 
are very vascular ; and their vascularity can be as 
easily demonstrated as the vascularity of the sto- 
mach. We see the nutritious or medullary artery, 
33 it is termed, entering nearly in the middle of 
the bone. As soon as it has entered the canal, it 
divides into two branches, one of which runs up- 
wards to the upper, and the other downwards to 
the lower extremity of the bone. In their course 
both send off innumerable ramidcatlons which 
supply its whole substance, and from the smallest 
of which is secreted the- marrow. Other arteries 
enter the heads of the bone. Over its whole sur- 
face it is plentifully supplied with vessels, and 
these vessels are obscured ouly by the earthy par- 
ticles y but if we inject a bone and expose it to 
the action of a mineral acid, the earthy particles 
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are removed, the bone is reduced to a cartilagi- 
nous state, and the whole mass appears highly 
vascular. The vascularity of a* bone is also prov- 
ed by hemorrhagy taking place irom its surface 
when cut ; and fractured bones are reunited, and 
cut bones healed, as completely as the soft 
parts. 

In short, from all the observations that have 
been made upon the bones, it appears that they 
are not, as might at first.sight be imagined, in- 
animate matter, but that they are endowed with a 
fabric of blood-vessels, absorbents, and nerves; 
that they possess a high degree of vitality, sup- 
ported by ah incessatit action of vessels pfofuseiy 
supplied* by - the periosteum and adjoining' struc- 
ture; that ill fearly youth they *are flexible, but 
are daily becoming harder; that* At 'eighteen or 
twenty ^y^arsiof age they are completely ossified, 
and ihe hiilds 'sa firmly united with the shaft, 
as^ to be insi^parabf e ; that as 'we advance in life 
they become ^rmef, and hence iri old age are 
Harder and more easily fractured ; that they are 
res6Ivalble into platefif inf ' regular succession^ and, 
that when thiy dfe destroyed byiiifiammiation or 
caiie^, they are regenerated from ' the living ves- 
i^els of the periosteum and adjoining bone. They 
also have this peculiarity, that in health they 
seem to he insensible, but when they become in- 
flamed^ or otherwise diseased, their sensibility is 
excited, and the pain is very violent. Their 
diseases are slow in' their progress, difficult to 
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cure, and form a class at once the most distress- 
ing to the patient, and the most perplexing to 
the practitioner, of any that occur in the whole 
range of surgical pathology.* 
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The bones, from their vascularity, are liable 
inflammation like the soft parts, and many of 
their diseases originate from this cause. Some 
are induced, in consequence of increase of ac- 
tion, by which they swell into tumors j others by 
defect of action, by which the process of ossi- 
fication is delayed, or altogether prevented ; and 
a third class arises from the relative proportion of 
their earthy and gelatinous parts being destroyed, 
by which their structure is so far changed, that 
they either soften and bend in various directions, 
or acquire additional hardness, and are then more 
liable to fracture. Their most important diseases 
are Caries, Necrosis, Exostosis, Rachitis, Mollis 
ties or Malacosiem, and Fragilitas. 



n 



' For many valuable obaetvations on the struclure ami 
formation of the bonea, see Monro's Osteology, and the 1st lo- 
lume of tlic Anatomy by J- and C. Bell. 
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CARIES. 

Caries is the ulceration of a bone which stilL 
retains its vitality. It is of the same nature as 
ulceration of the soft parts, and is always pre- 
ceded by inflammation. The same increased vas* 
cular action which precedes ulceration of the soft 
parts, always precedes ulceration of the bones, 
and is denoted by swelling, more or less apparent 
as the bone is superficial or deep-seated ; by pain ; 
and by increased redness in the fabric of the bone, 
very conspicuous after injection. All the bones 
are liaUe to be affected with this disease, but it 
most frequently attacks the bones of the cranium, 
the vertebras, the sternum, and ribs, and the tar- 
sus and carpus. Caries must always be account* 
ed a dangerous disease, except when situated in 
the centre of the long bones, where it is in. gene- 
ral (Superficial and easily cured by exfoliation.—- 
Whpn the tarsus or carpus is affected, from . the 
bones being grouped together, the disease is sel- 
dom confined to one of the bones, but extends 
through the whole. It is then incurable, and 
amputation is our only resoorce. When the ver- 
tebras are affected by it, caries leads to distortion 
and paralysis of the lower limbs ; and when the 
fikull is attacked, this disease, unless issue be given 
to the matter by the tr.ephine, or the removal of 
the carious portion, of bone, terminates in inflam- 
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mation and ulceration of the brain and its mem- 
branes — compression — convulsions, and death. — 
Caries, therefore, appears to be a disease more or 
less dangerous according to the bones which arc 
affected. It generally succeeds to inflammatory 
affections of the joints terminating in suppura- 
tion ; hence in the morbus coxarius, or disease of 
the bip-joint, and in the latter stages of white 
swelling, the bones always become carious. 

An ulcer with a carious bone in it seldom heal^, 
and if it should cicatrize, it in a short time again 
breaks out. The caries acts as a foreign body, 
and the sofl parts, from the irritation, inflame, 
suppurate, and ulcerate, exposing the diseased 
bone. The presence of caries may be readily de- 
termined by the discoloration of the superincum- 
bent integuments ; by the matter discharged 
tinging the probe of a yellow or black colour j by 
its fetid smell j by the granulations being white, 
or of a pale blue colour, and of a loose texture; 
and above all, by our being able to push the probe 
into the centre of the bone, as into a piece of 
sand-stone or rotten wood, without producing 
pain. 

Caries is in general a disease of early life, 
because the bones at this period from their great- 
er vascularity are more susceptible of inflammation 
— and because white swelling, which is always 
followed by caries in its advanced stages, is a 
scrophulous disease, and, like the other forms of 
sciophula, is peculiar to the young. Caries may 
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arise either from an internal or an external cause. 
That which arises from an internal is the most 
frequent ; and in this case it is always more diffi- 
cult of cure, than when it proceeds from external 
injury. Caries most commonly depends on the ' 
existence of* scrophula — ^lues venerea— or scurvy. 
It may also arise from blows, from the bone, being 
denuded of its periosteum and long exposed to 
the air, and from the pressure of tumors, or from 
any other ct^use which destroys the circulation 
in the part. . Hence the ribs, sternum, and yerr 
tebjas, frequently become carious from the long 
coatinued pulsation of aneurism of the aortar-*r 
This pressure produces caries in the same maor 
ner as ^ftpgrene in the soft parts is produced by 
x^truQted circuls^tion* Caries is also frequency 
the coasequence of inflammation^ and when ^ 
bc^e ulcerates or becpoies carious^ the diseased 
portipm must be thrown off, like the slough of aa 
ulcer„ before the part can granulat? or heal. 

This disease, as already observed^ is always 
morp .dangerous when it attacks the skull, the 
spine^ the sternum^ and th^ larger jaintsi : because 
ia.th^se circumstances it soon affects parts which 
9f^ DEiost essentia to life.. When the sternum is 
afiected, the spongy structure of thq bone j^eiiders 
it: puiicularly dapgerous, as it ^^c}es not e^cfolia^. 
iVpy of the bones may become carioua from the 
existence, pfithe 9carbutic.virus.} but the boq^s 
moat .frequently .affected are the tibia,, and. the 
alveolar processes of th« ja^w^. : •„■ , * 

7 



TREATMENT OF CARIES. 



Caries depending on lues venerea or scurvy, 
it is then a constitutional disease, must be com- 
bated by general remedies ; when depending on 
lues venerea, by mercury j and when arising from 
scurvy, by vegetable diet, and particularly by 
the citric acid. If it originates in a scrophulous 
habit, the bones forming the joints are generally 
attacked; and, therefore, if the disease has made 
much progress it is always incurable, and recourse 
must be had to amputation. But in some cases, 
partiicularly in those of the bip-joint, and verte- 
bras, caustic issues have a powerful effect in check- 
ing the progress of caries, and, if applied when the 
bones are first attacked with inflammation, gene- 
nerally succeed in preventing the complaint. When 
the disease exists in the articulations it is also 
sometimes cured spontaneously by anchylosis. 

The looser and more spongy the bone is in its 
structure, the more diflScult the disease is to cure. 

Hence when it attacks the epiphyses or extremi- 
ties of the long bones, it is highly dangerous, and 
generally terminates in death, or requires ampu- 
tation ; whereas when it occurs in the centre 
of the long-bones, it is generally removed by the 
exfoliation of one or more of the bony lamella;. 

When the caries depends upon an external 
cause, and when the disease is slight, or does not 
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proceed to any great extent, it is always easily 
cured by the separation of the diseased from the 
sound parts. Caries is also more or less easily 
cured in proportion to the length of time the 
disease has existed, and to its extent. When it 
has been of long standing, it is more difficult to 
cure than when of a recent date ; and when the 
superficial lamellae only are affected, it is more 
easily cured than when the caries penetrates deep. 
When the external lamins of the long bones are 
alone affected, exfoliation may be often procured 
by repeatedly perforating the diseased plates with 
the central pin of the trephine, or any sharp point- 
ed instrument, so as to enter the sound portion 
of the bone, and produce an effusion of blood.— 
Here we act precisely on the same principle, as 
when we apply the red oxide of mercury and 
other stimulant applications to accelerate the se- 
paration of the slough in gangrenous ulcers. We 
excite inflammation and suppuration below, by 
which the dead is separated from the living bone. 
For the same purpose the actual cautery was much 
used by the ancients, and is still employed by the 
French surgeons. 

When the soft parts are much inflamed, and 
there is considerable pain, they should be repeat- 
edly fomented with warm solutions of opium. — 
But when this is not the case, and the disease is 
more confined to the bones, or when the inflam- 
mation is subdued, we should have recourse to 

•ff 

flfldine fomentations. We foment the parts three 
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times a day, half an hour each time, with a warm 
saline solution, in the proportion of six drachms 
or an ounce of the muriate of soda, and two 
drachms of the muriate of ammonia to two pounds 
of water; and where circumstances will admit of 
it, after each fomentation, we apply to the diseas- 
ed bone a hit of iintwet with some spirituous tinc- 
ture, such as the tincture of myrrh, the tinc- 
ture of myrrh and aloes, the tincture of bark or 
camphorated spirit of wine. The saline fomen- 
tations and spirituous tinctures have considerable 
efficacy in promoting exfoliation, or the absorp- 
tion of the diseased bone. Its absorption will 
also be much accelerated by the occasional appli- 
cation of blisters to the neighbouring surface, and 
sometimes by the introduction of a caustic issue. 

So long as there is not much constitutional ir- 
ritation we may persevere in our eflbrts, by dress- 
ings, or otherwise, to remove carious bones ; but 
when hectic fever supervenes, and the patient's 
health is evidently suffering, we must either have 
recourse to amputation, or attempt the entire re- 
moval of the diseased portion by the scalpel, 
chissels, trephines or saws. There were three 
cases successfully treated in this manner by Mr 
Hey of Leeds, and which are detailed in his 
" Practical Observations in Surgery,"* There 
are also several remarkable cases of carious skull 



* See Pr&ctical Observations in Surgery, by William Hey. 
S(l. edition. 




narrated in the first vohitne 4^ tbe Mismoirs oftha 
Royal Academy df Sui^gery, where larg^ : portiona 
are said to have baen removed by trepl^inea, levi^ 
tors, and other instruments, and where the pak- 
tienta are reported to have recovered. In one of 
these mentioned by M« de la Peyronie^ neaiiy the 
whole frontal bone was removed. . ...« 

When the carious bone is situated in the extoe^ 
mities, and when the general health does not suf- 
fer much, we may allow a considerabte ikm^^ib 
elapse before we proceed to operation) trusting f# 
general and local remediesi assisted by the efibrife 
of nature, for the exfoliation or absorption ^f tb<^ 
diseased bone. But when the cxanium or- ster* 
num is affected, we should at once hiwe recourse 
to decided measures to remove the carious bone, 
and give exit to the pent-up matter ; otherwise 
the brain or the parts contained within the chest 
will soon be involved in such disease that the pa* 
tient cannot recover% When carious portions of 
theakuU are removed, the pus flows freely out^aml 
the surface <of the* dura mater is soon covered 
with granulations, whieh gradually become Arm^ 
and at length cicatrise. Tbe st^mumy as^^well fuk 
the cranium, may be freely trepsnnedii' ^r 4J»e 
wh<^ diseased portions removed by levatbrS)^ saw% 
md other instruments. Galen raised land remoiK. 
ed a large portion of a carioui^sternum in a young 
patient who recovered. Boyer raised, sawed off, 
and detached from a robust young man, more than 
the third of this bone, being the middtli^art, i^itk 
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a considerable portion of three of 1 
tilageg of the left side, and thus exposed the 
basin of a large abscess. The left internal mam- 
mary artery was cut, but was easily secured by 
ligature. Granulations immediately spran;^ up 
on all sides, the ulcer readily cicatrized, and the 
parts remained sound. A similar operation was 
performed with connplete success by M. Geiiou- 
ville, surgeon of the military hospital of Val-de 
Grace.* Whatever local measures may be pursued 
in the management of caries, the constitutional 
treatment should consist in the exhibition of tonic 
medicines, and generous diet, with wine. 

Plate 4th, representing caries of the skull, is a 
good illustration of this disease. 



t^ 



As caries is the ulceration, necrosis is the gan- 
grene or death of a bone j but the term is used 
by surgical writers, in a more extended accepta- 
tion, to imply a process in the animal economy 
by which the original bone dies and a new one is 
formed to supply its place. This disease is ge- 
nerally situated in the supertictal and long bones, 
although the flat ones are by no means exempt 



1 " Vid. Trail6 des Maladies Cbirurgicalea, et des Operations 
{[Ui lear convienneat, par M. le Baroa Boyer. Tom 3d. 
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from it ; and when the disease does occur in the 
long bonesy it is the diaphysis or shaft only that 
dies, the epiphysis or heads generally remaining 
unaffected. ^ 

Necrosis possesses one marked and wonderful 
peculiarity, by which it differs from every other 
instance of reproduction in the human body, 
namely, that the new bone is formed before the 
entire separation of the old, so that the use of the 
part is commonly preserved ; — whereas in the re- 
generation of all other parts, the old is always de- 
stroyed before the new action of reproduction be- 
gins. While the shaft of the original bone is. dy- 
ing, a new bone is forming ; and from the man- 
ner in which this process takes place, the new 
bone always surrounds and encases the old. From 
this circumstance it must naturally follow, that 
the new bone will be larger than the old ; hence, 
when the process ^has terminated, and the cure is 
completed, the diseased limb is always thicker 
and more unseemly than the sound : but it re- 
mains of its former length, because the ends of 
the old bone retain their former connections ; and 
the new bone that is deposited around the shaft 
of the old, connects its living extremities toge- 
ther, by a portion of new bone, equal in length 
to that which has been destroyed by the disease. 

I have paid considerable attention to this dis- 
ease in all its stages, and am convinced that the 
bone, so far as it is concerned in it, is merely 
passive. Necrosis is not preceded, as is generally 



imagined, by inflammation and swelling of the 
bone ; bnt the inflammation is confined entirely 
to the periosteum. In consequence of external 
injury in particular constitutions, or from a less 
obvious internal cause, the peiiosteum inflames 
and swells. This inflammation terminates in sup- 
puration, which causes that membrane to separate 
from the bone. The nutritious artery, and the 
other vascular connections, are consequently de- 
stroyed ; and the marrow and internal periosteum 
being insutflcient to support its vitality, the bone 
dies. The death of the bone may also occur from 
a disease in the marrow. It then precedes the 
inflammation of the periosteum, and, by the irrita- 
tion which it produces, is the exciting cause. 
Although the whole periosteum is liable to in- 
flame and suppurate, it is generally the shaft only 
of the bone which dies; because the epiphyses or 
heads have a source of internal circulation, inde- 
pendently of the nutritious artery. Tiiey are 
more plentifully supplied with blood, and are less 
dependent on the marrow, than the diaphysis j 
but notwithstanding this circumstance, the heads 
of the bones are not necessarily exempted from 
this disease, as we frequently see the heads of the 
tibia, as well as those of the other long bones, at- 
tacked by it. When suppuration has taken place 
betwixt the periosteum and the bone, and the 
membrane is entirely detached, that portion of 
the bone which is dead, and which is termed the 
sequestra, now begins to separate from the living 
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extremities. The process of separation is precise* 
]y the same as that which takes place in gangrene 
of the soft parts ; it is induced in a similar manner, 
and is denoted by the same marks. There first 
appears a red circle at that point where the living 
is connected with the dead bone ; then a crack or 
ulceration ; then a discharge of pus, or suppura* 
tion ;*— lastly, an effusion of coagulating lymph, 
followed by granulations. As soon as the bone is 
separated from the periosteum it begins to die. 
While it dies, but long before it parts from the 
sound epiphysis, the internal surface of the perios- 
teum, which is now highly vascular, and in which 
' there is considerable action, shoots out granula- 
tions that rapidly increase in number and size. 
These granulations are not soft like those of ul- 
cers of the soft parts, but are firm and hard like 
the gum. They form an organized surface, which, 
by its absorbent powers, assists in removing the 
dead bone, and which soon begins to ossify. The 
ossification is first in distinct spots, but in a short 
time extends through the whole surface ; and be- 
fore the separation of the original bone, it is ge« 
nerally so complete as to form a firm osseous case, 
capable of afibrding the support that is requisite 
tdprieserve the functions of the part. While this 
surface is thus acting upon the dead bone, through 
the medium of the absorbents, the bone reacts 
upon it ; and, by the irritation which it produces, 
excites ulceration in various points, so that open- 
ings are formed through which portions of the 
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dead bone are discharged. Granulations, which 
at last are . also converted into bone, fill up the 
pavity of the new osseous case or shell, and re- 
move the sequestra, either by forcing it out from 
its cavity, or by absorption. It is clear that 
when the sequestra is not discharged either by 
nature or art, it disappears by the action of the 
absorbents. It is not dissolved by the pus, for 
this fluid is known to possess no solvent power. 
» The experiments of Troja* shew that the de- 
struction of the marrow will be followed by ne- 
crosis. He believed that the disease always arose 
from this cause, and not from any other. But it 
is certain that it has occurred when the marrow 
has been found healthy ; which proves that it may 
also be induced by an injury done to the perios- 
teum. There are three preparations of necrosis 
^n the museum of the University of Edinburgh, 
in which the marrow is not only in a sound state, 
but its vessels are successfully and beautifully in. 
jected.f And a case is related by Pouteau, in 
La Medicine Eclairee,^ where, upon the exami- 
nation of a necrosed tibia, the marrow was found 
pf a vermiel colour, and quite healthy. When 
necrosis arises from the destruction of the mar- 
row, the dead bone, as has been already xemark- 



• Vide Troja de Novoruih Ossium in intergris regeneratione 
experixneuta. Svo. Paris, 1775. 
t See Monro's Oatlines of Apatomy, vol. 1st. 
X See La Medicine Edairee^ torn. 3d. 
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ed, acts as a source of irritation to the perioste- 
um; which inflames; suppurates^ and separates 
from it ; and the same' process is induced as wheh 
the dnease originates in that membrane.^ 

The account which has now been given of the. 
disease^ explains the reason why the tendons of 
tbe muscles retain the same relative attachments 
in the new bone as in the old ; and» if it be cor* 
rect, it is evident that the periosteum must be 
the source from which the new bode is derived* 
This has been denied by some writers, who have 
assigned other origins of the bone ; but since the 
various phenomena attendant on the disease have 
been more carefully traced, the opinion respect- 
ing^ it, now stated, is most generally received. 

It is very difficult to assign a true cause for the 
origin of this curious disease. Necrosis may 
sometimes , be traced to external violence, as a 
bruise or a blow. When this is the case, I have 
observed that it seldom immediately succeeds the 
external injury, but that a considerable period in« 
tervenes betwixt the apparent exciting cause and 
t^e first symptoms of the disease. It most fre- 
quently depends on constitutional causes, which 
authors in. general ascribe to tbe scrophulous dia- 



* For a satwfactcny account of the progress of necrosis 
founded on pathological ohservation^ see a letter to Mr Crow- 
ther from Mr M'Cartney^ formerly lecturer on comparative 
anatomy at St. Bartholmew's hospital^ and now professcHr of 
anatomy and surgery in the University of DubUn« contained in 
Crowther's Practical Observations on White Swelling. 



tiiesis ; and there is every reason to believe, thai 
a blow would seldom or never produce it where 
there was no constitutional predisposition. 

Necrosis is a disease of early life, chiefly occur- 
ring betwixt the Cth and ISth year. All the long 
and compact bones, as the os femoris, tibia, and 
fibula, humerus, radius, ulna and clavicle, but 
especially the tibia, are most subject to its attacks. 
The lower jaw and phalanges of the fingers are 
also frequently aff^ected ; and it is worthy of re- 
mark that when the lower jaw is attacked, the 
disease almost always occurs after the 30th year, 
and generally arises from external injury. The 
flat bones, as those of the cranium or scapula are 
more rarely affected than the long bones, and 
the disease is seldom seen in the short and spongy 
bones, as in the patella, or those of the tarsus and 
carpus. When the scapula or bones of the pelvis 
are attacked, the bone is regenerated ; but when 
necrosis occurs in the bones of the cranium, or in 
those of the tarsus and carpus, it is never follow- 
ed by the regeneration of new bone. Sometimes 
two bones are subjected to it at the same time, or, 
when the disease has made considerable progress, 
or even terminated in one bone, another is at- 
tacked. This is most frequently the case with 
the tibia. 

In every case of necroses there are inflammation 
and suppuration, as these phenomena must pre- 
cede the formation of new bone. The patient 
first complains of violent pain all along the shaft 
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of the bone ; and the pain rapidly increases and 
is attended with considerable tumefaction. At 
this period of the disease the integuments are not 
haflamedy but in a short time the internal inflam- 
mation terminates in suppuration, and the pus 
works its way to the surface. The skin then in- 
flames. It at last ulcerates, and there is ^ a pro- 
fuse discharge of pus. In a short time ulcerations 
form in various parts of the skin, immediately 
over the seat of the disease ; and these are al- 
ways attended with granulations raised above the 
surface, and which have a heahhy appearance. 
—The ulcerated papillae communicate with si- 
nuses through which the dead bone is most 
frequently discharged, either in small spicula 
along with the matter, or in larger pieces ; and 
they never heal till the irritation ceases, either by 
the discharge or absorption of the old bone. The 
ulcerations continue fistulous, and are usually si- 
tuated over the most superficial parts of the 
bone. The flow of matter in general is profuse, 
but in this stage of the disease no fluctuation 
can be felt, neither can the discharge be in- 
creased upon pressure, as the pus is contained 
within the newly-formed bone. There is no case 
of necrosis without these ulcerated papillse ; and 
when they do heal up soon, which sometimes hap« 
pens, the cure is completed without the sequestra, 
or dead bone ever being seen. In this case there 
is no opening in the new bone or osseous shell. 
In necrosis there is always an accompanying fe» 
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ver, wliicli is in proportion to tlie local symptoms ; 
in the commencement and early stage of the dis- 
ease, it is symptomatic or inflammatory fever; in 
the latter stage, it is the fever of irritation, or hec-^ 
tic fever. 

The process in this disease proceeds sometimes 
rapidly, but most commoiily is very tedious. In 
the former case the inflammation is severe ; large 
ulcerations are formed ; the dead bone quickly 
separates, and is thrown ofl" in large pieces; and 
there is a temporary loss of motion. Tliis occurs 
most frequently in the lower jaw. But in general 
the inflammatory symptoms are more gentle ; the 
progress of the disease is slow ; and the whole 
process is not completed for twelve months, or 
even two or three years. Here I may remark that 
the slower the process or more tedious the cure, 
the milder are the inflammation, and all the other 
concomitant symptoms throughout. 

When the disease proceeds in this slow manner, 
the patient is little affected j the old bone is dis- 
charged with the matter, or is absorbed ; the dis-? 
charge gradually diminishes, and the ulcers heal 
up. After the discharge or removal of the old 
bone, the cavity of the new one, as formerly re- 
marked, fills up with firm granulations. These are 
at last converted into osseous matter, leaving the 
new bone solid instead of hollow. But this soli- 
dity is not permanent, as by the action of the 
absorbents the bone again becomes hollow ; and, in 
process of time there are formed a hollow tube 
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and cancelli similar to those which existed in the 
original borie. The liew bone, from the manner 
in tfrhich it is formed, is very irregular on its outer 
Surface. From thiis irregularity it does not seem 
to consist of lan^ellas or plates; but, in every other 
respect, it possesses all the properties of bone, as 
it inflames, ulcerates, exfoliates, shoots out granu«> 
lations, and forms callus when fractured. 

Necrosis is a very tedious and painful disease, 
but it very seldom proves fatal. When the lower 
jaw, clavicle, phalanges of the fingers, or any of 
the smaller bones, are affected, it never terminates 
in death. When the os femoris or tibia is attack* 
ed, it do6s so very seldom ; and when this occurs, 
it arises from the violence of the irritation and the 
profiiseness of the discharge inducing hectic fe- 
ver. When the disease is accompanied by violent 
symptoms, they most commonly present them- 
selves upon the first attack of the inflammation, 
immediately after the commencement of the dis- 
ease. 

Plates 5th and 6th illustrate the most remarkable 
phenomena in necrosis. 



TREATMENT OF NECROSIS. 



Before the inflammatory symptoms Indicating 
the existence of necrosis appear, there is every 
reason to believe, that in the majority of cases the 
bone is already dead ; that the inflammation arises 
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frdm the irritation produced by it; and that its 
presence h necessary to the formation of new 
bone. If this be the case, it is absurd to talk 4>f 
arresting the progress of the disease. The morbid 
phenomena denote a process of nature to thrdw 
off the dead bone and to form a new one. Our 
chief care should be to assist her in her operations ; 
in the commencement to moderate the inflammatiM 
when too violent ; and, in the subsequent stages, 
to promote the absorption of the dead bone, or, 
when it excites great irritation, to remove it by 
art, for the danger must always be in proportion to 
the constitutional irritation. 

In the cure of this disease it is evident that 
there can be no fixed mode of treatment, as it 
must vary according to existing circumstances,. 
When the inflammation is not very violent, when 
it soon terminates in suppuration, when the se^ 
questra is either absorbed or discharged in small 
pieces with the matter, and when the patient is 
able to walk about, nothing is particularly re- 
quired to be done, and the cure may be safely 
entrusted to nature. In this case, which most 
frequently occurs, the interference of art can only 
be productive of harm. But when the symptoms 
are violent, either in the commencement or pro- 
gress of the disease, we must have recourse to 
those measures which appear best calculated to 
moderate them. In the commencement we apply 
leeches over the tseat of the disease, and re- 
peat them according to circumstances; while 
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^e fpment three or four times a-day» and half 
an hour each time, with opiate and saturnine 
solutions} and in the inteivals apply to the 
aflfected parts large warm emollient poultices. 
We at the same time keep the patient cool and 
quiet, enjoin a low diet, and keep him open in his 
bowels. If there should exist much symptomatic 
fever, we may take blood from the arm to lessen 
the force of the circulation. This must be done 
in proportion to the age of the patient and the 
violence of the constitutional symptoms, but it is 
seldom necessary. 

Soon after suppuration has taken place, the 
fluctuation is distinctly felt, and the skin inflames. 
In a short time the integuments ulcerate, and the 
pup is discharged. If the skin is long of ulcerat- 
ing» the matter may be evacuated by touching it 
with a lancet. A succession of ulcerations soon 
proceeds along the course of the bone, the violence 
of the symptoms considerably abates, and in this 
stage of the disease there are numerous openings 
discharging pus, and communicating with sinuses 
which lead to the newly formed bone. The skin 
is discoloured, and the limb is thicker than the 
other^ and more unshapely, from the circumstance 
of the new bone surrounding and encasing the old. 
-^^The great object of the surgeon at this time 
should be to promote the absorption of the se- 
questra or dead bone; and this end will be attained 
in a very marked manner by the repeated applicaw 
tionof blisters. over the seat of the disease, while 



we keep up an irritation and discharge by means 
of savine cerate, or the common issue ointment. 
If this practice be had recourse to early, a cure will 
most generally be effected without the sequestra 
«ver being seen ; and the disease will not only be 
greatly shortened in its duration, but much miti- 
gated in its violence. 

If the sequestra should come through the newly 
formed bone and present itself externally, its sepa- 
ration may be greatly assisted by moving it daily' 
backwards and forwards with the finger and thumb, 
or with a pair of dressing forceps. If it should 
be firmly wedged in and at the same time excite 
much constitutional irritation, we must remove it 
by the crown of the trephine, by googes and mal- 
lets, or by Mr. Hey's saws, having previously dis- 
sected back the sort parts, where the bone is most 
thinly covered, to the extent which is necessary. 
But I conceive that this practice of removing the 
sequestra by instruments ought not to be adopted 
unless there exists great constitutional irritation. 
The mere acceleration of the cure does not seem 
to me to justify this step, as the absorption of the 
dead bone may be more readily attained by re- 
peated blistering and issues than is generally ima- 
gined. Where the sequestra cannot be removed, 
or where, notwithstanding its removal, the con- 
stitutional irritation continues to be so great as to 
endanger incurable hectic, the limb ought un- 
questionably to be amputated, lest by persevering 
too Ion? in attempts to save it, we endanger the 
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life of the patient But such a case is extremely 
rare. The ancients always amputated in necrosis 
because they did not understand the nature of the 
disease ; the modems never have recourse to am« 
putation, except when every other means prove 
in^cient to remove the hectic. 

In delineating the progress of necrosis, we re* 
marked that the new bone has in general acquir#^ 
ed sufBeient firmness to support the limb before 
the separation of the old, by which means the 
power of motion remains unimpaired. Where 
this is not the case, and the old bone separates 
before the new is sufficiently firm, there is a loss 
of motion as if the bone were fractured. In such 
circumstances the limb must be laid upon a large 
aplinty and the accident treated like a compound 
fracture. 

'Although the management of the disease doeg 
sometimes prove troublesome, yet in the gene- 
rality of cases, the powers of nature alone would 
efiect ^ cure ; and, upon the whole, necrosis may 
b« said to be a disease rather tedious than dan- 
gerous. 



EXOSTOSIS. 



Exostosis is a tumor arising from the surface, 
or involving the internal structure of a bone, and 
seems to be of three kinds. The first may be de- 
nominated true exostosis, and is a swelling of the 
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bone itself, consisting of a hard, and apparently 
inorganized concretion. The second is less firm 
in its structure, and not of the same consistence 
throughout, being in some places bony, and in 
others cartilaginous or even fleshy ; it is general- 
ly much larger than the hard exostosis ; and the 
periosteum is in this case always tiiickened and 
diseased, adding to the bulk of the tumor. The 
third species of the disease partakes of tti^ nature 
of both the first and second ; but it is not so hard 
as the first, nor so soft as the second ; it never 
attains to the size of either, but suppurates early, 
and the periosteum forms a considerable bulk of 
the tumor. This last species constitutes the true 
venereal node. 

All the bones of the body are occasionally 
affected with exostosis ; but, when free of pain, 
as is frequently the case, this disease demands 
no particular attention, unless when it pro- 
ceeds to a great extent, or materially injures 
functions essential to life, as when it occurs 
in the bones of the cranium, pelvis, or vertebrae. 
Venereal exostoses or nodes are most generally ob- 
served in the hard and superficial bones, as those 
of the cranium, the lower jaw, the clavicle, and 
the tibia in the shin. The first and second species 
of exostosis are sometimes attended with acute 
pain, and sometimes give no pain whatever ; 
when there is pain it increases as the tumor grows, 
and depends upon the stretching of the perios- 
teum. But the third species or venereal node is 
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alwa3rs extremely painful^ especially when the 
patient becomes warm in bed. Exostoses, we have 
said^ are not all of the same texture ; some are 
close grained and hard like ivory ; some are 
spongy, like the heads of the long bones } and 
others are hard exteriorly, and fleshy in the cen- 
tre. Some contain pus or sanies, and others are 
firm throughout ; some remain stationary and 
inert through life, and others suppurate. £xo8« 
tosis in general has a particular tendency to ter- 
minate in caries, but the true or hard exostosis, 
which is of the consistence of ivory, never has 
that termination ; it is seldom or never painful; 
does not acquire a great bulk ; and, unless from 
its pressure on parts essential to life, is usually de- 
void of danger. 

Exostosis sometimes arises from injury done to 
a bone, as by blows, ill-treated fractures, or from 
the bones being crushed ; but more frequently 
it depends on venereal, scrophulous, and other 
constitutionail affections. In some habits there is 
such a tendency to this disease, that all the bones 
of the body are more or less afiected by it. When 
exostosis arises from a fracture or other injury, it 
is never of a compact structure, as when it origi« 
nates from an internal cause, but is commonly 
partly bony, partly cartilaginous and full of irre- 
gular cavities, which frequently contain pus, or a 
thick gdatinous fluid. It has moreover a tenden- 
cy to grow to an immense size, and seems parti- 
cularly disposed to suppurate, and terminate in 
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caries. These boTiy tumors sometimes increase 
rapidly ; but in general their growth is slow, and, 
like all other tumors, they augment in size with a 
rapidity proportioned to their built. Thus a tu- 
mor which has required three years to arrive at a 
certain magnitude, will in another year grow as 
large again j and, in six months more, will advance 
with such rapidity as to attain a size equal to what 
it has grown in the four preceding years. 

The harder an exostosis is, the smaller is its size, 
the slower its growth ; and it is accompanied 
with the less pain. The lower jaw seems particu- 
larly subject to exostosis. In the Memoirs of the 
lloyal Academy for 1727. there is a case related 
by Morand, of an exostosis of the lower jaw oc- 
curring in a young girl. It arose in consequence 
of an accident which fractured the bone; gradu- 
ally increased in size for twelve years ; at last ter- 
minated in death ; and was found to weigh thir- 
teen ounces and a halfj — while the whole jaw- 
bone of a subject of the same age, in a state of 
health, only weighed one ounce and a half. * 

The skin situated over bony tumors is in gene- 
ral not discoloured, till it becomes involved in 
the diseased action, and the tumor is about to 
suppurate and terminate in caries. But this ob- 



• See Metnotres de L'Academie Royale de Sciences, 1727, 
and Bortlenave's Memoire ■' Sur quelquea Exoetoses de la Ma.- 
choire inferieure" in the 14th volume of the Memoifw of the 
Royal Academy of Surgery, ]2mo. edition. 
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servation does not a ways hold true ; for aome* 
times it is red, or .of a brownish or purple, cplour, 
even from the first, or shortly after the commence- 
ment of the disease. . 



TREATMENT OF EXOSTOSIS. 

When exostosis depends on the presence of 
lues venerea,, mercury is a specific remedy; but 
when it arises from other constitutional causes, it 
maybe said to be incurable. When the disease 
does not produce pain, when the tumor is small, 
' and when it is so situated as from its. pressure not 
to injure any function necessary to life, it perhaps 
may be most prudent to interfere as little as pos- 
sible, as we know but little of the nature of tl^e 
complaint But where it is painful, evidently in- 
creasing daily in size, and likely from its pres- 
, B^re ultimately to hurt important part&f, evefy 
effort should be made to remove it or to check 
its progress. With a view to promote its absorp- 
tion, blisters should be repeatedly applied to the 
tumor, and a discharge promoted by savine cerate 
or the weak blistering ointment. While ^ we 
employ these local applications we may exhibit 
internally the muriatic acid. From a drachm to 
two drachms of this acid may be mixed with 
two pounds of cold water and drank at intervals 
in the course of the day. This medicine is ob- 
served to. loosen the fabric of the bones, in con- 



sequence of which the absorbents more rapidly 
carry off their earthy particles. All the mineral 
acids have this power more or less, hut none pos- 
sesses it in so marked a degree as the muriatic. It 
should, however, be administered with caution, 
as when imprudently used, it may produce a ge- 
neral softening of the bones, and induce a state 
analagous to mollities ossium. When these means 
fail of success, when the tumor is rapidly encreas- 
ing, and more especially when it deranges any im- 
portant function by pressure, or otherwise, it 
may be justifiable to attempt to remove it, and 
in many instances this may be done with safety 
by means of metacarpal, flexible or chain saws, or 
with the saw invented by Mr. Machell of London, 
When the disease is so general that tumors exisi 
in various parts of the body, and the constitution, 
al remedies fail to remove them, it may be deem, 
ed a hopeless* case. Sometimes the existence 
the disease cannot be ascertained before death. 
Thus 1 have known an exostosis arising from the 
internal table of the skull, to compress the brain 
in such a manner as to produce palsy, coma, and 
death. 

Plate 7th contains a representation of exostosis. 



■ RACHITIS OR RICKETS. 

Rickets, which is a disease marked chiefly by 
I deranged state of the glandular viscera of the 
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abdomen^ impaired digestion^ and imperfect ossif 
fieatioDy may be coDsidered a species of moUities 
ossium. It is peculiar to children ; but it has some-t 
times, though rarely, been observed, that those who 
had laboured under it in their infancy, were afflict- 
ed in adult yeara with a general softening of the 
bones. There is a case related by Duverny of 
a man that had been rickety in his infancy, but 
who'had entirely recovered by bis twelfth yeftr^ 
having been attacked with moUities ossium oi 
which he died; and there are similar cases OQ 
record, which seem to shew a great similarity be« 
twi3ct the two diseases. The bones are 90ft in 
rickets,, seem to have little of the phosq[>hate of 
lime in their composition, and swell at their ej(« 
tzemities : the epiphyses or heads are chiefly afi 
fected, and, by the bones yielding to the weight 
of the body and the action of the muscles, the 
Yictim of this disease becomes cruelly distorted. 

Rickets is said to have first made its appear* 
ance about the middle of the sixteenth century 
in the western parts of England, from whence it 
q^ead rapidly throughout the north of Europe. 
It most generally attacks children betwixt the 
age of six months and two years after birth ; and 
sometimes though xarely, after this period. From 
a state of apparent vigour and plumpness the 
child begins gradually to decline in health, and to 
lose his liveliness i the muscular parts diminish in 
firmness ; the extremities and neck fall awayi and 
il^comerkis fleshy ; while the bead enlarges, and 



the belly tumifies. The fulness of the abdomen 
is always a prominent feature of the disease, and 
arises not only from the enlargement of the liver, 
spleen, and mesenteric glands, but from the in- 
testines being much distended with flatus. 

In the progress of the disease the skin loses 
its elasticity, and becomes of a dusky hue. The 
joints swell. The epiphyses of the bones become 
larger and softer ; while their shafts or diaphyses, 
from their cartilaginous texture, curve in diffe- 
rent directions, partly from pressure, and partly 
from the action of the muscles. From this last 
cause the bones are always bent to that side where 
the most powerful muscles are situated. The 
digestive organs are impaired ; the flesh is loose ; 
the whole fabric is relaxed ; and from this state 
of health, the actions of the system become im- 
perfect. The ossific process is delayed, or inter- 
rupted ; and, from ossification not being perfect- 
ed, the bones remain flexible. The distortion is 
most conspicuous in the spine and in the ribs ; 
the capacity of the thorax is therefore much di- 
minished ; and from the constriction of the chest, 
conjoined with the pressure of the enlarged liver 
and spleen upon the diaphragm, there is always 
short and difficult respiration. To these sym- 
toms are generally superadded difficult dentition, 
and an irregular state of bowels, most frequently 
tending to a diarrhcea consisting of foetid and acid 
stools. There is imperfect digestion, and the 
breath has a sour smell. It is singular that 
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disease should also be particularly characterized 
by a more early development than usual of the 
mental ^ulties. The enlargement of the head, 
with this advanced state of intellect, has been as- 
cribed to the softness of the bones of the skull 
and the looseness of the sutures, permitting the 
brain to arrive sooner at maturity. 

The sketch which I have now given, is that of 
the disease in its most aggravated form ; but, for 
the last thirty years, at least in this country, rickets 
has. been much milder in its nature^ and less 
frequent in. its occurrence. In those cases which 
have presented themselves, there have been an en- 
largement oC the joints, a partial distortion of the 
limbs, a tumefaction of the beUy, and an enlarge- 
ment of the head. All these symptoms for the 
most part gradually disappear as the child grows 
up and acquires strength ; although the distortion 
of the bones is apt to continue, and we always find 
the flat bones of the skull in those subjects who 
have been rickety in their infancy, considerably 
thicker than in those who have not laboured under 
this disease. 

RicketSp the origin of which, like that of 
the other diseases of the bones, is involved in 
much obscurity, has been ascribed to scro- 
pbula, lues venerea^ and even to difficult den- 
tition. Scrophula and rickets indeed have many 
symptoms in common, as the tumefaction of 
l^e. belly^ the enlargement of the mesenteric 
glands^ a jsK>ftness and emaciation of the flesh ; 



and both diseases are apt to disappear of their 
own accord at the age of puberty, and are 
always more serious and more dangerous the 
earlier in life they occur. 

A cold and moist atmosphere, Pithiness, impure 
air, and meagre diet, conduce to produce rickets; 
hence the disease most frequently appears in ma- 
nufacturing towns, and in the lower ranks of life. 
It seems also to depend much upon climate, as 
the disease has been observed to prevail more in 
Holland, Flanders, France and Great Britain, 
than in the other countries of Europe. 



TREATMENT OF RICKETS. 

For the cure of this disease we have no spe- 
cific remedy, but most commonly trust to the ge- 
neral class of tonics, the moat powerful of which 
.are the preparations of iron, cold bathing and 
country air, with a light nourishing diet. Con- 
joined with these it has been recommended, with 
a view of hardening the bones, to give small doses 
of the phosphate of lime two or three times a day. 
.fionhomme, who particularly recommends this 
practice, was in the habit of administering to an 
infant ten grains of this substance, with as much 
of the phosphate of soda, three times a-day. I 
lave generally given the phosphate of lime by 
itself to the extent of a scruple three or four times 
iin the day, and I think with the most marked ad. 
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vantage. If the bowels are much affected with 
loosesess^ a few drops of laudanum and a little 
•oatecha may be occasionally combined with it* 
At the same time that we pursue this course, we 
•prescribe a warm, dry, and pure atmosphere; and 
employ, evening and morning, general frictions 
^rith- flannel or a flesh brush, or, what is prefer- 
able, with some stimulating liniment, as the cam- 
phorated spirit of wine, soap liniment, or the spirit 
of turpentine with palm oil, to which a little 
camphor may be added. Frictions with these 
liniments are i!nuch superior to dry frictions ; and 
it would appear that their efficacy is increased in 
proportion* as they raise a febrile action in the 
ajTstem. In the western islands of Scotland they 
cure rickets by the external application of oil 
procured from the liver of the skate. The wrists 
and ancles are well rubbed at bed-time so as to 
excite a fever of several hours duration ; the same 
process is repeated every night till it ceases to 
produce fever ; when this is the case the elbows 
and knees are rubbed along with the wrists and 
ancles, when the increased excitement renews it. 
After the friction of these parts ceases to pro- 
duce the same effect, the spine and sides are also 
^ftibbed in conjunction with them, and the action 
i§ -l^newed. This process is continued every 
night as long as it produces fever, and •when it 
ceases^ to have this effect, a flannel shirt dipped 
•ifr the oil Is put upon the patient which immedi- 
ately produces it in a more violent degree than 
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was occasioned by any of the frictions; and 
this general application is persevered in till the 
cure is effected, which is generally in a short 
time.* 

Whether we use medicines externally or inter- 
nally, or whatever be the plan we pursue, we 
should at the same time attempt to correct any 
deformity, or to prevent its increase by machi- 
nery adapted to the distorted bones. The ma- 
chinery should be altered as the parts regain 
their natural form, probably every fortnight or 
three 'weeks ; if this is not attended to, the ap- 
paratus, however appropriate at first, may be pro- 
ductive of more harm than benefit, as -it will ulti- 
mately come to press upon improper points, con- 
sequently prevent the bones recovering from the 
distortion, and so fix the deformity. 



MoLLiTiES OssiuM, or Malacostsok. 

Malacosteon is a morbid softness of the bones^ 
in consequence of which their texture is so far 
changed that they may be bent and twisted in all 
directions, and even cut like cartilage with the 
knife* This disease may depend either upon an 
inordinate absorption of their earthy particles^ or 
upon » deficient secretion and deposition by the 
arteries. That the former of these is the case, is 
evident from the great quantiQr of earthy matter 
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deposited from the urine of those patients who la- 
bour under the disease. Rickets and MpUities 
Ossium are diseases which bear a close resem- 
blance to each other ; and indeed they are so far 
the same^ that in both there is a deficiency of the 
phosphate of lime or earthy matter in the bones ; 
but they differ in this, that in Rickets ossification 
has never taken place, or the earthy matter has 
never been deposited ; whereas in Mollities Ossi- 
um the structure is broken down after it has 
been completed, and the earthy matter is carried 
away by the increased activity of the absorbents. 
From this statement it appears that Mollities Os- 
sium is a disease peculiar to the adult, while 
Rickets can occur only in infancy. 

In Malacosteon the disease is sometimes con- 
fined to one or two bones, and sometimes all the 
bones of the body are more or less affected by it. 
In the former case, I have most frequently seen it 
situated in the spine. But although Mollities Ossi- 
um oflen occurs as a partial disease, as a general 
disease it is extfemely rare, and seems to depend 
upon causes with which we are not yet well ac- 
quainted. The most remarkable examples on re- 
cord o£ a general affection of this nature, are the 
following :— rThe case of Ann Elizabeth Queriot, 
related by Dr Hosty in the 48th volume of the 
Philosophical Transactions. This poor woman 
\iras attacked at the age of 36 years, afler the 
birth of her first child. The disease was attend- 

■ 

ed with violent pains in the bones, fever, great 
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I -heat, profuse perspirations, and the deposition of 

I la white sediment in the urine. The bones be- 

I came so soft, that they bent in various directions, 

I 4nd produced such distortion, that her lower ex- 

I 'tremities turned gradually upwards, so as to lie in 

1 a line parallel with her body. This disease lasted 

*bout two years ; and after death she was found 

Considerably shortened in stature. All the bones 

were so soft that they could be cut with a knife j 

I %nd, instead of marrow, their cavities were filled 

I irith a reddish matter like coagulated blood. 

I 'They were so flexible that the extremities bad as- 

[ -wimed a curved direction ; and they could be 

I 'laid straight, but they soon resumed their former 

I -curve. No cause could be assigned for this dia- 

I ^se, and during its progress she was three times 

1 yregnant. The next remarkable case is that of 

I "Madam Supiot, detailed by Morand in the Me- 

I Itnoirs of the Royal Academy of Sciences, for I'JSfi. 

J 'She complained of violent pain over the whole 

|i)ody; general weakness, with great heat j and 

1 Sthere was a white sediment in the urine. These 

|»«ymptomsweresoon followed by a general softening 

I'of the bones, and a distortion so complete that the 

[ 4egs were turned upwards, and her feet lay on each 

Bide of her head. There was also great apitude for 

[.conception, as she was pregnant three times during 

'the course of the disease, which lasted about five 

[ 'years. After death all the bones were found soft 

'and flexible, and much distorted, with considerable 

shortening of stature. It was observed that Ma- 
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dam Sopiot^ for aometinie before she was attack- 
ed with her complaint, was much addicted to the 
catuig of kitchen salt She usuallj eat a pound 
and a half a-week, without anj vehicle; this 
practice she contioued for two years; and her 
disease haa been ascribed to this habit. 

The third case is that narrated by Mc Goocb, 
m the first volume of his Sui^ery. His patient 
wwm a female who broke her leg in walking across 
the room ; and although it was set and bandaged 
^ it did not unite, but the bones of that leg be- 
fn to grow soA. This change was soon follow- 
ed by a similar affection of the bones of the oppo- 
■le Ug and thigh ; then the disease extended to 
dw ifuie, which became distorted ; at last it be- 
rwr mOR general, and from being unable to 
waU^ Ae was ccmfined entirely to bed. She lost 
tao £tet two inches of her stature; and after 
death all the bones, except the teeth, were found 
|p>ai)ft, that they could be cut with a knife. The 
^ezibility of the bones was preceded by pain over 
4tie whole body, and in its progress was attended 
mixh fever. The next case worthy of notice is 
ibat of a Sin Foster, recorded in the 5th volume 
of the Medical Observations and Enquiries. She 
fint complaiaed of a pain in the bones, which be- 
j^ao in her ancles, then extended to her 1^^ thighi^ 
liaunchcs, back and neck, and at last to the whcde 
i^ody ; then she began to stoc^, and was obliged 
^" -™ib -hrtTt with a stick. She was ddivered of 
in by dreadful labonn. Her bones 
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■t last became so completely sofl, that all power 
I of motion was lost ; and, after ten years suffer- 
I ing, she expired after the Csesarian operation, 
[igreatly shortened in stature. It was remarked, 
[ that she also had been accustomed to eat much 
I kitchen salt. The last remarkable case is also 
lontaineji in the 5th volume of the Medical Ob- 
lervations and Enquiries, It is that of a Jamea 
I ^tevenson, a shoemaker, 35 years of age. He 
I bad for two years experienced violent pains in his 
fcet and knees, with frequent headaches j at the 
Lend of the second year he fell down in his shop, 
and imagined that he had sprained his thigh. 
After this accident he could not walk without the 
belp of a crutch and a person's arm. About a 
month from this, when he vas going up stairs, 
leaning, on his wife's arm, he kicked his toe 
against a step, fell down, and called out that his 
thigh-bone was broken. The bone was reduced 
and set. After some time, the surgeon, wishing 
to examine the state of the limb, undid the ban- 
dage, and made the man's wife place her hand 
under the hara, and take hold of the leg below 
the knee : — to his astonishment the thigh-bone 
broke again immediately above the knee ; and 
turning round to give the wife some directions, 
he saw the leg doubled in her hand, having bro- 
ken again in the tibia and fibula with but little 
pain. All his bones became sofl and distorted, 
particularly those of the lower extremities. The 
patient lost considerably in stature ; and for the 
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first two years of bis complaint, his urine deposit- 
ed a white sediment, whiph, when evaporated, 
became like mortar. — He languished six years in 
bed, and died in 1785. 

There are several circumstances in which these 
cases agree. In all there were long continued 
pains previous to the softening of tlie bones. — 
These pains werp particularly distressing upon 
motion, and soon increased so much in violencet 
and were attended with so great a weakness, as 
to render motion impossible. The next remark- 
able symptom in which they coincide was the de- 
position of a white sediment from the urine.— 
This sediment, it is worthy of remark, always 
corresponded in quantity with the bending of the 
bones, and upon being analysed was found to be the 
phosphate of lime. In these cases, shortly after 
the sediment in the urine was observed, it was 
noticed that the . bones began to soften, to bend 
in various directions, and to produce remarkable 
distortion. This naturally occurred from the ac- 
tion of the muscles, and from the superincum- 
bent weight of the body. These cases also show 
that the disease is in general slow in its progress, 
and that sometimes, as soon as the bones become 
soft, they lose their cohesion, and are fractured 
lipon the least exertion, or in consequence of the 
slightest accident, as happened in Mr Gkioch's 
case, and in that of James Stevenson. From the 
constriction of the chest in mollities ossium there 
is always difficult respiration ; and, from the ge- 

VOL. n. D 



MOLLITIES OSSIUl 



neral distortion, all the functions are impeded, and 
the patient dies hectic. 
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There is but little known of the nature of ma- 
laeosteon. When the disease has heen general, it 
has always proved fatal ; when partial, it has been 
cured. No plan has been pointed out, or reme- 
dy prescribed, in which we can place any con- 
fidence. We therefore generally trust to the 
preparations of iron, the cold bath, and other 
tonics, with frictions, and a diet consisting chiefly 
of animal food. When the disease is partial, as 
when situated in the spine or lower extremities, 
much benefit is derived from well constructed 
machinery, which gives a temporary support, and 
prevents distortion. But when the disease is 
general, the application of machinery is inad- 
missible. While we pursue a general tonic plan, 
we may, as in rickets, administer from a scruple 
to half a drachm of the phosphate of lime, three 
, or four times a-day. But though I have fre- 
quently prescribed this medicine, I cannot say 
that it has been followed by any very manifest 
advantage. 

Plate 8th is a good illustration of this disease. 
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FRAGILITAS^ OR FRAGILITY. 

The fragility of the bones is a state opposed to 
moUities ossium, or rickets. It depends on a 
soperabundance of earthy particles iji their com- 
position; or arises from a deficiency of their 
gelatinous or organized part. It is peculiar to 
adults, and occurs vely frequently in old people. 
The bones, besides being more easily fractured 
in old age, and much more difficult to reunite^ 
frequently become brittle from long continued and 
repeated salivations ; and in the advanced stages 
of cancer, scurvy, and syphilis, it is no uncom- 
mon occurrence for one ot more of the bones to 
fracture upon a slight exertion. In cancen I 
baVe known the os humeri to break without atiy 
^eternal injury ; and in syphilis I have seen the 
thigh-bone ftactured merely by the mati turaiog 
Uimaelf in bed. 

'Thib state oi the bones is always symptomatic 
of abtnie other disease, except in old age, where 
it as a iM^essary consequence of the change which 
takes place in their structure ; but it then nerer 
prbvaili^ to the same degree, as in the cases we hav9 
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TREATMENT OF FRAGILITY, - 

When the bones become so fragile in the Re- 
cline of life as to be fractured without any ap-^ 
parent violence, the fracture never unites, and the 
disease is incurable ; which is also the case in the^ 
advanced stages of cancer. But when fragility 
presents itself as a consequence of SQurvy or . 
syphilis, it must be combated by the remedies 
which cure these diseases, although I believe it 
will generally be found to be incurable. 



EXCISION OF. DISEASED PORTIONS OF BONE. 

Paulus ^ginetjtas, and others of the ancientSji. 
recommend the removal of diseased portions of 
bone, particularly of carious joints ; but the ope<^. 
ration in the latter case has been performed 
among the moderns chiefly by Moreau, the fathet* 
and son, Sabbatier, and Messrs* White and Parki 
Surgeons are in the daily practice of removing, 
protruding portions of bone in compound frac^ 
ture,. and a cure is thus frequently obtained with- 
out shortening of the limb. We often saw off the. 
ends of the bone, in the caseof a false joint following 
fracture ; and by this practice sometimes obtain a 
perfect consolidation by the formation of callus. 
In 1760, Le Cat sawed out three inches and ten 
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lines of the os humeri of a soldier; and by means 
of machinery, kept the limb of its former length. 
The deficient portion of bone was regenerated, 
and the man recovered, with the perfect use of his 
arm* X«arge portions of carious bone have been 
removed by Mr Hey of Leeds, and the use of the 
limb has been preserved. Even a portion oP the 
lower jaw has been cut out with success by that 
. bold and dexterous operator Dupuy tren. We 
know, from our experience in fracture and necro* 
sis, how, easily bone is regenerated ; and certainly 
cases frequently occur where we may not only 
with safety, but with certain success, cut out 
diseased portions of bone. The practice is par- 
ticularly applicable to caries and exostosis, 
where the disease is local, and does not pre- 
,yail to any great extent. But while I con3i- 
;der this practice safe and beneficial, when ap- 
^plied to diseased portions of the shaft of a bone, 
JL cannot but think it highly dangerous when 
practised on the joints ; and it is to diseased por* 
tions of the diaphysis of a bone that I would 
^chiefly confine the operation. It appear^ to me 
that there can hardly be a motive for cutting out 
rthe bones in a diseased joint. No prudent sur- 
geon would attempt such an operation, as long as 
the local diseasie did not afiect the constitution ; 
and when this is not the case, our daily practice 
teaches us, that by subduing the inflammation by 
means of local blood-letting and warm fomenta- 
jtions, cqnjoined with rest, the ends of the bones 
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I joints wliich are completely carious, will fre- 
'quently ancliylose, and the use of the limb be 
presen-ed. Again, where the discharge and irri- 
tation are so great as to affect the general health, 
and render some operation necessary, the simple 
one of amputation of the limb is decidedly pre> 
ferable to the tedious operation of cutting out the 
diseased bones. Amputation is speedily perform- 
ed, the local irritation is at once removed, and, 
the hectic subsiding in a few hours, the constitu- 
tion is freed from the low febrile action, and the 
parts in general immediately adhere ; whereas 
when the carious bones in a joint are cut out, the 
incisions are required to be extensive, the opera- 
tion is difficult and tedious, the suppuration in 
general profuse, and the patient long of recover- 
ing. If the operation of excision of the joints 
were uniformly resorted to in a disordered and 
enfeebled state of the system, T vi'ill venture to 
assert, that in nineteen times out of twenty the pa- 
tient would die ; and in this assertion I think I 
shall be su])ported by every practical surgeon. 

In the resection of diseased portions of bone, 
there are four things which should be chiefly at- 
tended to. 1st, To cut no more of the soft parts 
than what is absolutely necessary, as the super- 
vening inflammation, suppuration, and other dan- 
gers, are generally in proportion to the extent of 
wound. 2dly, To make the incisions upon that 
side of the bone which is least covered by soil 
parts, and at a distance from the great vesi 
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SdJy, To protect the principal arteries and nerves 
of the Umb« as the wounding of tiie former would 
give rise to troublesome or fatal hemorrhage, and 
of the latter to paralysis. And 4thly. Alter the 
removal of the diseased bone, to attetapt to pro- 
cure immediate reunion, by bringing the edges of 
the wound togetiier, and retaining them so by 
adhesive>plaster and bandage. The safety of the 
principal vessels and nerves may be ensured by 
inserting betwixt them and the bone a plate of steel 
or a piece of pasteboard ; or the operation may be 
more ^ectuaUy accomplished, and the whole pro* 
cesB in every shape rendered easier and safer, by em* 
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ploying the cliain-saw invented by Dr Jeffrey, 
Professor of Anatomy in the University of Glas- 
gow, and delineated in the marginal plate, p. 55. 
This saw is constructed with joints like the chain 
of a watch. Fig. 1. is a representation of it re- 
dnced to nearly half its size ; fig. S. a side view 
of a portion of the saw, magnified in order to 
shew tiie manner in which it is constructed. — 
An incision is made in the course of the bone, 
where it is most superficial and sufficiently dis- 
tant from the artery ; the flesh is then to be se- 
parated irom tiie hone ; after which the saw 
is easily passed by means of a blunt curved needle 
or aneurismai-hook. A handle is hooked on the 
saw, of which an assistant lays hold, while the 
operator grasps the one which is already attach- 
ed i and, by their moving the instrument back- 
wards and forwards, they soon cut through the 
bone. After the operation is finished, and the 
bleeding vessels are secured, the flaps are to be 
brought together and retained by means of ad- 
hesive plaster, or sutures and bandage, and the 
limb is to be placed in a state of absolute rest. 
Diseased portions of bone may also be very safe- 
ly and expeditiously removed by a circular saw, 
invented by Mr Machell, surgeon of London, 
and which possesses the advantage of being se- 
curely applied to deep-seated bones, without injur- 
ing the soft parts. The marginal plate, p. 57. is a 
representation of the saw. It is taken from a deli- 
neation subjoined to the Surgical Essays of Mr A. 
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Cooper, by whom it has been much used, and who 
particularly recommends it. 

Fig. lat, a froot view of MachelPs saw; AA> 
forceps on its sides, by which the bone is held ; 
B, a screw which regulates the forceps; C^ the 
circular saw j D, a winch which turns the saw by 
concealed wheels. Fig. % a lateral view to shew 
the position of the handle. 
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ACCIDENTS OF TBB BONES. 

X 

** The chief accident to which the bones are liable 
is fracture. The injury may be confined entire- 
ly to the bone, as in simple fracture j or there 
may be a complication of injuries involving the 
soft parts to a greater or less extent, as in com- 
pound fracture. The former accident occurs so 
frequently, that its management forms the daily 
occupation of the surgeon. The second Js attend- 
ed with so much danger as sometimes to hazard 
the life of the patient. 



GENERAL OBSERVATIONS ON FRACTURES. 



A fracture is a solution of continuity in a 
bone, in consequence of peculiar external injury, 
or the too forcible contraction of the muscles.— 
To illustrate this definition, it is necessary to ob- 
serve, that the solution of continuity must not be 
produced by a sharp instrument, which would 
occasion a wound of a bone, and not a fracture ; 
and that although it has been customary to ascribe 
fracture solely to external violence, it is manifest 
that the definition should also embrace the power- 
ful action of the muscles, as bones are, even in a 
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healthy state, frequently broken by muscular 
strength alone, and where no external injury has 
been inflicted. Thus the patella is most commonly 
fractuVed, not by a blow, but by the power of its 
own muscles in an endeavour to recover a false 
step ; and the action of the muscles in boxing has 
fractured the shoulder-bone. 

The chief signs of fracture are pain and inabi^ 
lity of motion, distortion^ and crepitus upon moving 
the injure^ bone. The three first of these signs 
are equivocal, and the last decisive. Thus the 
two first, pain and inability of motion, may occur 
in consequence of luxation, or even be produced 
by contusion. Distortion, too, accompanies luxa^^ 
Jdon as w^U a^ fracture ; while crepitus, on the 
i>the^ haodt although it does not always present iU 
4(^f, is never produced by any other cause. The 
pain is in proportion to the displacement of the 
jbones, and is always increased upon attempt at 
motion ; while the inability to move the limb 
idepends upon the nature of the bone fractured 
and the extent of the injury. Distortion does not 
always occur, but presents itself only when the 
fracture is oblique, or when the fractured bone is 
su)!rounded by many and powerful muscles ; and 
it arises partly from the weight of the limb, but 
still more from the action of the muscles; and is 
therefore greatfur in the leg and thigh, than in any 
other part of the body. Crepitus invariably takes 
place upon motion if the bones are not displaced^ 
but, when they are displaced, it do^s not occur. 
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f'/The bones can be felt grating, only when their 
Prfractured extremities are brought in contact; and 
. 'hence, in fracture of the neck of the thigh-bone, 
f although we move the limb, we feel no crepitus, 
liill such time as by extension we have brought 
I ^e fractured ends in contact. We can also fre- 
l quentiy by the touch detect the existence of a 
l-fiacture, especially where the bone is superiiciaily 
licovered by soft parts, as by running the fingers 
I along the clavicle or spine of the tibia, when the 
Injury is situated there. 

But notwithstanding the signs enumerated by 
Authors, it is sometimes difficult to detect the ex- 
e of fracture. This is more apt to be the 
xise, when the bone is deep-seated ; wlien there is 
nuch swelling from ecchymosis, which io a cer- 
lin degree accompanies all fractures ; when se- 
' condary swelling and tension have taken place 
from inflammation, before the surgeon is called ; 
and when the fracture is situated in one of the 
bones of the leg or fore-arm, more especially in 
the fibula. In this last case the tibia acts as a 
splint, and keeps the leg of its proper length ; and, 
if the fracture be two or three inches above the 
ancie, the patient is even able to walk. I have 
observed this in several instances, — particularly in 
a boatswain of a line-of-battle ship, whose fibula 
was fractured by a blow from a large shot thrown 
at him in the dark ; in the case of a gentleman 
who bad this bone broken in consequence of his 
horse falling ; and in that of -a female, who frac- 
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tared the fibula by falling from the top of a chest 
of drawers, in attempting to take something down 
from a cupboard. In all these cases the patients 
we^e. able to walk about, till such time as the ir-^ 
ritation produced violent pain, inflammation, and 
swelling. 

When a bone is broken, and there is no cor^ 
resppnding wound of tt)e soft parts, the fracture 
13. denominated a simple fracture. When the 
brokei::! bone is complicated with a correspond- 
ing wound of the integuments, produced by the 
potrusion of one or both ends of the fractured 
bone, it is called a compound fracture. The 
term compound has also been applied to those 
fractures where the bones have been much shatr 
tered, although there was no wound of the skin, 
but in this sense the term is now seldom or never 
used, being restricted to those cases where there 
is a corresponding wound of the integuments.—. 
A fracture is said to be transverse, when the bone 
is broken right across j and again it is called ob* 
lique, when the bone is shattered or broken, not 
across^ but in an oblique or slanting direction.--^. 
The tranverse fracture occurs most frequently 
in the shoulder bone, from its straight direction ; 
and the oblique in the thigh bone, from its oblique 
position, and the direction in which the force is 
most commonly applied, ^he fracture in this 
last case is always recognized by the shortening 
of the limb ; by its sudden retraction after the ex- 
tension is removed j and By the difficulty of keep- 
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ing the ends oftbe bone in contact In the plate an- 
nexed both these species of fracture are detineatedk 
A» represents the transverse fracture situated inw 
mediately above the condjles of the thigh-bone, in 
whichsituation the fracture is always of this descrip« 
tion, in consequence of the direct line in which tbo 
lower part of the bone is placed, 6, represents the 
oblique fracture in the upper part of the bcme, io* 
duced by the obliqije position of this portion of iW 
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GENERAL TREATME^t OF SIMPLE FRACTURES. 

The moderns have arrived at great simplicity in 
the treatment of fractures, and have laid aside the 
torturing machines of Par^, Sculletus and HiU 
danus. Instead of extending the limb with great 
vidence, retaining the ends of the bones in con* 
tact by complicated machineryi and binding up 
tightly with a roller, we relax the muscles, whicb 
allows us not only to place the ends of the frac? 
tured bones in contact, but to retain them in that 
situation till they are re-united ; we then secure 
the limb with two long splints and circular tapes^ 
and entrust the cure to nature. We have inter-* 
dieted all tight bandaging, which not only pro* 
duces excruciating pain, but also excites the 
spasmodic action of tike muscles, inflames, swells 
the limb, and is apt to induce gangrene. We 
have more especially laid aside the circular roller^ 
which cannot be undone without discomposing 
the fracture; and when w6 have recourse ta 
bandaging at all, it is the eighteen-tailed ban-* 
dage, or simple tapes, that we employ; which 
permits us from time Uf time freely to examine 
the nature of the injury, without moving or de- 
ranging the fractured JK>ne. 

The older surgtiittl^ *. in reducing fractures, 
powerfully extended the limb, pulling at its lower 

part by means of hand-towels, lacs, and numerous 
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assistants ; while resistance was made at its up- 
per part in a similar manner by other assistants, — 
the surgeon all the time struggling to reduce the 
fracture. This process was termed Extension and 
•Counter-extension. When the surgeon had suc- 
ceeded by this means in bringing the fractured 
t extremities of the bone into contact, he squeezed 
f them with, his hands, and forced them into their 
I natural situation, — which was called Coaptation. 
f He next applied two hard splints, which only ex- 
t tended a little way beyond the fractured ends of 
I the bone; and lastly, a bandage, which was ge- 
nerally a circular roller, with which the leg was 
bound firmly up, — and this part of the process 
was termed Deligation. The older surgeons ima- 
gined that when a bone was fractured, the upper 
end rose ; and this being their doctrine, they al- 
, ways applied a compress and firm roller upon the 
prominent or projecting point of bone, in order to 
keep it down. After the fracture was reduced, 
the patient was laid upon his back, and the limb 
was placed in an extended posture. 

In the works of Pare, Scultetus, Hildanus, and 
Heister, are delineated different kinds of machine- 
ry for the reduction and retention of fractures. 
These afford a dreadful proof of the rude and 
violent methods then adopted, and sufficiently ac- 
count for the spasms, convulsions, inflammations^ 
swellings, and mortifications, which prevailed so 
frequently in the practice of the older surgeons, 
as is manifested by their writings. 
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The attempt at reduction, while the limb was ex- 
tendedy required great force, because the muscles, 
which are the only opposing powers, were then on 
the stretch, and thus formed a great obstacle to 
its accomplishment. The short hard splints, by 
extending so little way, had no command over the 
extremities of the fractured bone, and could not 
retain it in its proper position ; while the applica- 
tion of a circular roller required the limb to be 
raised, so that the fracture was moved at every turn. 
This raising and moving of the limb, the tight- 
ness of the roller, and the pressure of the small 
hard splints, chiefly upon the fractured extremi- 
ties of the bone, excited inflammation and swell- 
ing, and greatly increased the danger. Besides, 
by not retaining the fractured bone, either the 
limb was distorted every time the patient moved 
in bed ; or, to prevent this, the bandage was 
made so tight that it could not be suffered, and it 
was therefore alternately slackened and tightened 
every few days, by which the limb was very liable 
to be injured. By pressing down the projecting 
point of bone with a compress and roller, they in 
many cases forced it through the skin ; and by 
placing the patient on his back, with the limb in 
an extended posture, instead of relaxing the 
muscles they put them on the stretch, which was 
the most uneasy posture for the patient, as well as 
the most unfavourable for the fractured limb.* 

* In the reduction of fractures the French surgical writers 
direct the extending and counter-extending powers to be appli- 

E 
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The practice now described was implicitly fol- 
lowed, down to the time of Mr Pott, to whom we 
are chiefly indebted for teaching us to relscx the 
*muscles, and thus pointing out the best posi* 
tion for a fractured limb. Bat many important 
improvements have been made in this department 
of surgery since his day, particularly in substitu-' 
ting circular tapes for bandages, and in some 
cases laying aside bandages altogether. 

In the treatment of simple fractures, we shaH 
find that upon bending the ^limb and relaxing the 
muscles, the fractured bones can in general be very 
easily replaced. This is always easily done where 
the fi'acture is nof oblique, or where it is not in a 
situation to be affected by powerful muscles, as 



ed not in the extremities of the fractured bone, but to the bones 
in connection with it, and the generality of French surgeons adopt 
this rule. Thus in the reduction of the thigh-bone, the extension 
is made by pulling the leg, and the counter-extension by fixing 
the pelvis ; and in setting the bones of the leg, they extend by 
pulling by the foot, and resist the extension by an opposing 
force applied to the thigh. They assign as a reason for this 
procedure, that by so doing they avoid compressing the muscles 
which surround the fracture ; and they assert, that such com* 
pression produces a spasmodic contraction, which renders tb^ 
extension and counter-extension often useless, and sometimes 

J 

even hurtful. When the fracture is reduced, they keep the 
limb in an extended position during the cure. This is the ge* 
neral practice, but I had access to see an exception. At Ho- 
tel Dieu, there were several patients with fractures of the boned 
of the lower extremities, under the care of M. Dupuytren ; 
and in some of them the limbs were in an extended state. 
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I the thi^ of a strong man. In such a case, af- 
r reUxiDg the muscles, we must extend till we 
: reduction, which can generally be accom- 
hed by the hands of the surgeon. We ascertain 
(bal the bones are replaced, by the touch, by the 
Batursl appearance of the part, and more especiaU 
ly bj the comparatire ease which the patient now 
experiences. In rqilacing the fractured bone, we 
most caretuUy avoid making pressure on the infC' 
IMT prelecting extremity of its upper portion, as 
m the practice with the older uir^on4. Thn 
|Ml is liways in iu nstorai situation, aad «mty 
■ pp q n promineac in conaequence of lh« i 
extnauty of the lower portion being t' 
\if ti>e weight of the limb, or displaced 1^ the 
action of the muscles. 

Alter the tincture has been reduced, our next 
object IS to retain the bones. This we effect by 
I^ing the limb in the posture most ;(iiitatile for 
t:^i- muscles which have any iiiHiience 
u; : :ie tracuired Unnes, and l>y the ap- 
jpliiits. Splints liave hrcn maile of a v^ 
t hilt ^nerally of wood i>r pastc- 
I \nn^ in ih^ listhif r)f employ- 

^Ti ■. iic it 

»tli iuse. 
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with glue, we are enabled to fashion it to the form 
of the limb, and thus have it applied more accu- 
rately than any other apparatus. In a few hours 
the pasteboard becomes dry, the glue hardens, 
and the limb is as it were secured in a mould or 
firm box. There should generally be two splints, 
of such a length as to embrace the upper and 
lower joints of the fractured bone ; and instead of 
securing them by a bandage, small pieces of rib- 
bon or tape are preferable. These should be tied 
circularly round the limb, and pulled with a mo- 
derate degree of tightness. One of the splints 
inay, by softening it with water, be occasionally 
removed, to permit us to examine the state of the 
limb, and to enable us to apply local remedies. 
It may be kept off during the day, and laid on 
again at night. When inflammation and swelling 
succeed, the tapes should be undone, one of the 
splints removed, and cloths wet with a saturnine 
lotion kept constantly applied, or it may be re- 
quisite to have recourse to leeches. Some sur- 
geons apply a roller next the limb, and others 
a piece of soap-plaster. But the roller can be of 
no service in retaining the bones, while it is evi- 
dent that when the parts swell, it must become 
tight and produce strangulation ; and when we 
use pasteboard splints, where the skin is unbro- 
ken, there seems no necessity for the interven- 
tion of any thing betwixt them and the limb. 
If, however, we employ wooden splints, it may be 
proper to interpose a few layers of lint, so as to 
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make them adapt themselves more accurate- 
ly to the varying form of the limb, and pre- 
vent them from pressing unduly upon the 
fractured extremities of the bones. By laying 
the patient easy and cool, avoiding all tight 
bandaging, occasionally untying the tapes, and 
removing one of the splints, there is much less 
danger of inflammation. The callus Is thus more 
easily formed, the cure more quickly accomplish- 
ed, any accidental displacement more easily seen 
and rectified, and the danger of distortion much 
less, than when the limb is bound up with a 
bandage which we cannot easily undo, and in 
consequence of which, if the limb is at first ill set, 
or accidentally displaced, either in the setting or 
afterwards, it must remain so. When the frac- 
ture is in the lower extremity, which renders it 
necessary to confine the patient to bed, he should, 
in order to give effect to the bandaging, and to 
keep all steady, be laid upon one that is made of 
firm materials, as upon a hair matress placed above 
a straw paliasse. 

Having thus shortly explained the general 
principles upon which the cure of fractures is to 
be conducted, I shall, under the head of particu- 
lar fractures, treat of the most approved way in 
which each is to be managed. 
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OF THE PROPER PERIOD OF SETTING FRACTURES. 

There are two periods of time at which it may 
be proper to set fractured bones, namely, imme- 
diately after the accident, and before any inflam- 
mation, swelling, or tension, have taken place ; 
and at the distance of some days, when these 
symptoms have subsided. If the first period be 
lost, we must wait for the second, as no limb 
should be touched when there prevail inflamma- 
tion and swelling. Some surgeons, indeed, 
have considered the rule, to set fractured limbs 
immediately upon being called to their patients, 
so absolute, that they have not scrupled to follow 
it even where there existed considerable inflam- 
matory swelling and tension. Others again, have, 
in this case, merely laid the limb easy, and de- 
ferred setting it for some days. They were aware 
of the bad consequences of the former practice, 
having observed that a certain degree of inflam- 
mation and swelling followed every fracture, and 
that these were in many cases increased by bind- 
ing up the limb, which always excited the action 
of the muscles, so that the bones were more 
readily displaced. The older surgeons, and chief- 
ly Mr Pott among the moderns, were for imme- 
diate setting, as they conceived that no limb 
should be discomposed after callus began to be 
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formed ; but the surgeons of the present day have 
principally adopted the secondary setting. 

There are two kinds of swelling which occur 
after fracture,— that which immediately follows 
the injury and arises from effused blood ; and that 
which takes place sometime after the accident, in 
consequence of increased vascular action. In 
the former there is neither tension nor pain on 
pressure ; but the latter is always accompanied 
with both these symptoms. If the primary swelU 
ing prevails to any great extent, it may hinder us 
from accurately tracing the fracture, or placing 
the bones in exact apposition ; but can never pre- 
vent us from using the force requisite to reduce 
it. While, if the secondary swelling exists in 
any marked degree, the symptoms being the con- 
sequence of increased excitement, will not only 
be rendered worse, if any freedom be used with 
the limb, but followed by violent inflammatory 
fever, or other constitutional derangement, and 
will probably terminate in suppuration or gan- 
grene. In this case we should, in order to allay 
the symptoms, employ leeches and warm fomen-> 
tations, before we proceed to set the fracture. 

The arguments in favour of immediate setting 
are : 1st, that the patient will more readily sub- 
mit to the measures necessary to affect it, imme- 
diately after the accident, than at a future pe- 
riod ; while he is never free from agitation, or 
considers himself- safe, till the fracture is set ; 
and ^ly> that nothing tends so much to free the 
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patient from pain, and prevent the secondary 
swelling and its attendant consequences, as placing 
the fractured extremities of the bone in their na- 
tural situation. There is nothing that miUtates 
against the practice of immediate setting, where 
there is no considerable swelling from effused 
blood ; and if no great force has been employed 
to effect the reduction, there seldom follows much 
inflammation, swelling, or tension. In addition 
to what has now been adduced in favour of pri- 
mary setting, there arises a great objection a- 
gainst secondary setting, in the circumstance of 
its tearing up all the adhesions which are already 
formed in the immediate vicinity of the fracture; 
besides that by this practice we are in danger of 
increasing the pain and renewing the inflamma- 
tion. Nevertheless, I admit, that if no consider, 
able time has elapsed since the injury, nothing 
should deter us from putting the limb right, if it 
has been originally set wrong, or accidentally 
displaced. 

If the surgeon is called to a patient who has 
met with a fi-acture, he should proceed to imme- 
diate setting for the reasons which I have assign- 
ed ; but if there exists so much swelling from ef- 
fused blood, which is seldom the case, that he 
cannot accurately trace the fracture, or properly 
replace the bones, he should lay the limb in the 
easiest posture, and wait till the swelling in some 
measure subsides before he proceeds to set. But 
if the patient has been brought from a distance ; 
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if the limb has been roughly treated } or if the 
surgeon has not been called till several hours af« 
ter the accident, and there has taken place in- 
flammatory swelling ; he should no doubt wait till 
the symptoms are allayed by local bleeding and 
fomentations. Lastly, if the limb is evidently 
distorted in consequence of the fracture not he* 
mg properly set at first, or by having been acci- 
dentally displaced, the error should undoubtedly 
be rectified. The uniform success of La Motte, 
who was in the constant habit of reducing ill ar- 
ranged fractured bones, after the callus had be- 
come tolerably firm, justifies this practice. I 
have, on ^many occasions, followed his example^ 
and by moderate extension restored the bones 
to their natural position, without observing any 
bad consequences ensue. 



COMPOUND FRACTURES. 

Compound fracture has always been considered 
so dangerous an accident, that it has ever been a 
question, whether we should immediately ampu- 
tate, or try to save the limb. But I may ob- 
serve, that Compound Fracture is not a definite 
term, and has. been so vaguely used by systema- 
tic writers that no practice can be founded upon 
it; besides, the circumstances which are to be 
weighed in the surgeon's mind, are not only nu- 
merous but widely different, and therefore no ab- 
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3oIute rule can be laid down. There may be only 
a small external opening, with little tearing of the 
soft parts ; there may be a wide laceration of the 
skin, tendons, and muscles ; the bone may be 
simply broken without any part of it projecting, 
or it may be broken down into many pieces with 
sharp points j tlie fracture may be in the middle 
of the bone, or it may be situated near a great 
joint, with much injury to its tendons, ligaments, 
and capsule, by which the danger would be great- ' 
ly increased ; the patient may have met with the 
accident near home, have .had prompt assistance, 
and been immediately laid in bed ; or he may 
have been conveyed from a great distance by un- 
skilful people, with great injury to the soft parts ; 
there may have been a tearing of the arteries of 
the limb, attended with outward hemorrhage, so 
as to weaken the patient, or inward bleeding, like 
an aneurism, so as to have injected the limb with 
blood ; perhaps before the surgeon has arrived, 
there may have supervened high fever, with great 
local swelling ; lastly, dangerous inflammation 
may have commenced, and perhaps, before the 
surgeon can consult upon the case, the fatal 
signs of gangrene may have appeared. In 
compound fi'actures violent inflammation some- 
times soon supervenes, and gangrene very fre- 
quently succeeds. When tlie surgeon is first 
called to the patient, he perhaps finds the ends of 
the fractured bone projecting through the wound, 
!Uid the limb prodigiously swelled, but still of its 
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natural colour. The skin in this case soon he* 
gins to inflame ; the pain increases ; and the 
pulse becomes quick, attended with heat» thirst, 
headache, and other symptoms of fever. These 
increase ; the inflammation, which is of the ery- 
sipelatous kind, rapidly extends; the skin be- 
comes of a dark red colour, and at last livid ; the 
pulse begins to sink on the 2d or 3d day ; vesica- 
tions appear upon the inflamed limb ; and, in a 
few hours more, the gangrene is completely esta- 
blished. It is then too late to think of amputa- 
tion i or, if the operation is to be performed, it 
can only be done after the gangrene has stopped. 

Surgical writers are still much divided on this 
question, some recommending immediate ampu- 
tation in every case, and others contending that 
we should in general try to save the limb. Which- 
ever of these opinions we are resolved to main- 
tain, we shall be at no loss for writers, who stand 
high in the profession, from whom we can adduce 
abundance of arguments in our favour. Some 
have saved their patients in most desperate cir#. 
cumstances; others have lost them where there 
had been no apprehension of danger. I have 
seen patients recover who have had the bones of 
the hand and wrist, together with the soft parts, 
dreadfully crushed by a heavy weight ; and others 
who had a complete luxation of the ancle, with 
fracture and protrusion of the bone. I have 
known a gentleman recover, though with a 
shortening of the limb, whose thigh-bone was 
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much shattered by a pistol-ball in. a duel. On 
the contrary^ I have seen a man die of a com- 
pound fracture of the thigh-bone, where there 
was DO extensive laceration, and where , the bone 
had been quickly reduced. Many such cases are 
recorded by authors. In Mr J. Bell's Discourses 
on Wounds, there is a case of a patient dying of 
convulsions on the 4th day after simple fracture 
of the tibia, where there was neither swelling nor 
inflammation, nor any thing apparently to ac- 
count for their occurrence. In all compound 
fractures we must consider the patient in im- 
minent danger, and the question of amputation 
must be resolved according to the circumstances 
of the case. But we may say, that where the 
bone is fractured in more places than one, where 
it is much shattered, where the fracture is close 
to a joint, where the joint is involved, where 
the soft parts are much bruised or contused, 
where the blood-vessels are torn, where the pa- 
tient must necessarily be moved from place to 
place, or where be is in that rank of life . in 
which he cannot be well attended to — ^we ought 
unquestionably to amputate, and more especially 
when the injury arises from gunshot. On the 
whole, therefore, we can lay down no determinate 
rule with respect to this question, but must be 
guided in it by the nature of each individual 
case. ' 

Mr Pott says, that in compound fracture " it 
is always the upper part of the broken bone which 
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is thrast forth," but in this he is certainly mista- 
ken, for we frequently see the lower part pro- 
truded. This was the case in the very last com- 
pound fracture to which I was called. The man 
bad fallen from a great height, so that the thigh- 
bone was fractured near the lower part, which I 
found protruding through his breeches. 



TREATMENT OF COMPOUND FRACTURES. 

When the nature of the injury is such that 
the surgeon attempts to save the limb, and there 
is no protruding bone, he bends it so as to relax 
the muscles, employs the necessary extension, 
and replaces the bones as accurately as possible 
If the bone protrudes he attempts to replace it ; 
and if the wound be free, the muscles relaxed, 
and a moderate extension employed, he will most 
commonly succeed. When the bone cannot be 
returned, he must either saw off the projecting 
piece, or enlarge the wound ; as by persisting in 
fruitless efforts to effect the reduction, the injury 
done to the sofl parts will be more extensive, and 
the dangers will be increased. Mr Pott recom- 
mends in this case to enlarge the wound ; but it 
is surely much more adviseable to saw off the 
protruded portion of bone. If we enlarge the 
wound we increase all the dangers of the case, 
because we know compound fracture to be dan- 
gerous in proportion to the laceration of the soft 
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parts and the size of the external wound ; whei 
as by cutting off the projecting part of the bone^ 
we are enabled to reduce the fracture as easily as 
if the wound were enlarged ; and we know that 
the callus is always so profuse, as to supply the 
piece of bone which we saw off. 

Should the fracture be complicated, with a 
bleeding artery, the surgeon must endeavour to se- 
cure the vessel by ligature. If that is impracticable 
without enlarging the wound to a considerable ex- 
tent, a small piece of firm sponge, to which a liga- 
ture is attached, may be thrust into it ; and, after 
suppuration is established, withdrawn by means 
ofthe ligature. 

After the fracture is reduced, the limb is to be 
placed in a half-bent position, so as to relax the 
muscles ; and then laid upon a tin or wooden 
spHnt, under which a piece of oil cloth is to be 
put. This permits the surgeon to apply fomen- 
tations if requisite ; and, if suppuration should- 
ensue, and afterwards become profuse, it is a 
vision for cleanliness. 

After every thing has been adjusted in this 
manner, the surgeon should close the wound, the 
edges of which are to be brought together and 
retained by adhesive plaster. Poultices should 
never be applied at first, as the great object is to 
prevent suppuration ; and if no great violence 
has been offered to the soft parts, the wound fre- 
quently heals without the formation of matter. 
Whenever, therefore, there is any disposition 
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inflame, or when the inflammation appears to be 
greater than what is requisite to produce imme- 
diate adhesion, it should be repressed by the re^^ 
peated application of saturnine lotions. If the 
inflammation still seems inclined to increase, it 
will be necessary to apply leeches to the inflamed 
parts, and repeat them according to circumstan- 
ces ; or if the patient is of a vigorous constitu- 
tion, and the pulse rises, it may even be neces- 
sary to abstract blood from the arm. While we . 
pursue these measures the patient must be kept 
cool, his bowels open, and the strictest antiphlo- 
' gistic regimen enjoined. If, notwithstanding, the 
inflammation should advance, and more especial- 
ly if it be attended with much swelling and ten- 
sion, it will be proper to have recourse to warm 
fomentations and poultices, in order to promote 
the formation of matter. This treatment both 
prevents the danger of gangrene, and limits the 
extent of the suppuration. When the inflamma^ 
tion has abated, when the suppuration is fairly 
established, and when the symptomatic febrile 
symptoms are gone, we lay aside the fomenta- 
tions and poultices, lest the discharge become 
too profuse, and then, by insinuating itself into the 
cellular substance, or betwixt the muscles, form si- 
sinuses. To prevent a too copious discharge of mat- 
ter, and to support the patient^s strength, he should 
be put upon a nourishing diet, with a moderate 
allowance of wine, ^nd have occasional doses 
of bark with diliited sulphuric add. If notwith- 
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Standing this treatment, there is still a great flow 
of matter, the surgeon should insert his flnger 
into the wound to feel for any loose portions of 
bone, which he should pick away; and if the 
profuse suppuration has been kept up by thera, 
which is sometimes the case, it will subside as 
soon as they are removed. 

When the poultices are laid aside, the sore 
should be dressed with simple ointment, and a 
little soft lint should be inserted within its lips, 
to absorb the superabundant pus. If the matter 
has been permitted to insinuate itself into the 
cellular substance, or has formed sinuses amongst 
the muscles, it must be discharged by making 
one or two small openings in the most depending 
part ; and as soon as this has been efiected, small 
bolsters of lint are to be applied, with a slight 
compression, so as to lay the sides of the sinuses 
together, and prevent them being again 61led 
with matter. 

It is certainly the most advisable practice to 
close the wound, and attempt to heal by the first 
intention, as it both greatly shortens the cure and 
lessens the danger ; but when it fails, we should 
instantly have recourse to poultices and warm fo- 
mentations, which, as we have observed, prevent 
both extensive suppuration and the accession 
of gangrene, and which have a manifest influ- 
ence in lessening the symptomatic fever that 

always accompanies high local inflammation. 

When the suppuration is not profuse, the sore 
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soon forms granulations^ which close up the ex^ 
tremities of the fractured bones, and then the. 
callua by which they are re-united begins to form. 
But when the suppuration does become very pro* 
iiise» the patient's strength sinks, no callus is 
formed, and he grows hectic ; and, as the only 
chance of saving him, we must have recourse to 
amputation. The reasonings respecting primary 
and secondary amputation in gunshot wounds are 
also applicable to compound fractures. There are 
just two periods of time at which we can ampo* 
tate with safety, namely, before the inflammation 
and other bad symptoms commence, and after they 
have subsided. 



ON THE FORMATION OF CALLUS. 

When a bone is broken, its blood-vessels with 
those of the [marrow and periosteum are torn ; 
they bleed profusely, and the extravasated blood 
is deposited round the fractured extremities of 
the bone. It is this effusion of blood which 
causes the swelling that immediately succeeds to 
a fracture of the long bones of the extremities* 
In a short time this blood is partly or wholly ab« 
sorbed, and the arteries being excited by the in» 
yiry assume an increased action, and throw out 
a gelatinous effusion, which is coagulating lymph. 
Into this, vessels shoot which are at first transpa* 
rent, but which soon enlarge so as to transqnit 

VOL, II. F 



OH THE PORMATIOH OF CAIXU8. 



Fed blood. By the action of these vessels the co- 
agulating lymph becomes iirm like flesh, and, af- 
ter a longer or shorter time, calcareous matter is 
deposited, as in the first formation of the bone. 
Hence callus is at first sofl and yielding like flesh 
or cartilage, but when the secretion is complete 
it hardens into perfect bone. In its incipient state 
it forms a tumor much larger than it does in a 
subsequent stage ; partly arising from the soft 
parts surrounding the fracture being considerably 
thickened, but chiefly from the callus becoming 
smaller in proportion as it becomes harder. Hence 
,tiie deformity afler the cure of a fracture is al- 
1 ways more conspicuous immediately after the 
I xure, but gradually lessens through time. When 
l^he callus is fully formed, the medullary canal is 
I jA first completely obliterated, but in process of 
1 time it is restored, as in the newly-formed bone in 
I jtecrosis. 

When a bone is fractured, the callus is circum- 
I ^ribed or exuberant, according to the laceration 
I j0f the soft parts ; therefore slight compression 
I ^ems necessary in all fractures, to prevent its ex- 
i uberance and regulate its form. After a frac- 
I ^red rib has been united, the callus is smooth 
I Jtov/3Ltds the pleura, because this membrane re- 
I grains it in that direction. There is generally 
I ^ttle exuberance externally, particularly where 
1 pressure has been employed ; but frequently it ex- 
tends betwixt the intercostal spaces. 
Du Hamel believed that callus was produced 



bf the pericmteuni. Haller denied this, and a« 
tiferibtd k to the bone itself; and others have at- 
tributed its formation to the medulla, particulariy 
In the regetieration of bone in necrosis. But we 
know that bone may be produced from all thete 
Purees, as from the periosteum in necrosis and the 
fbrmation of the teeth ; and from the periosteum^ 
Yhe medulla, and the Tessels of the bone itself in 
fracture. In fact any artery of the system may 
ti&e oil the ossific action and deposit bone, as we 
^Metimes find in the great arteries, in the valves 
bf the heart, in the heart itself, and even in the 
brain. Callus is not then an inorganized mass, or 
* concrete juice,** as was supposed by the anci- 
ents ; but is a part of the living system formed by 
the action of the arteries. It can be injected, is 
more vascular than perfect bone, and, when bro» 
ken, 18 sooner reunited, because it is more vascu- 
lar.*^ Its formation is retarded by a weak or dis^ 
c^ed state of the system ; and it is more quickly 
i^irodticed in youth, in the meridian of life, and in 
health, than in old age or disease ; because in the 
former states the actions of the system are more 
perfect. 

When inflammation runs on to suppuration, the 
formation of callus is prevented ; hence, when the 
extremities of the bone in a compound fracture 
he bathed in pus, callus is not formed. It does 
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not begin to form till the flow of matter ceases, 
and the external wound begins to heal. It has 
been remarked by Pott, and other practical sur- 
geons, that where the limb has, in consequence 
of the profuse discharge of matter been amputat- 
ed for compound fracture, the fractured extremi- 
ties of the bone have been found lying in the 
matter ununited, even at the end of many 
months. 

That the formation of pus prevents the genera- 
tion of callus is well illustrated by some of Kcehler's 
experiments. * In those cases where inflamma- 
tion took place and suppuration succeeded, as the 
bones were surrounded with pus, not the smallest 
appearance of callus was ibund, although in his 
other experiments it was always formed where 
suppuration did not take place. 

The generation of callus is also prevented, or at 
least retarded, in scurvy, syphilis, and pregnancy, 
or by whatever disorders the system, and renders 
its actions less perfect. Boyer and the generality 
of the French writers deny that the state of 
pregnancy perceptibly retards the formation of 
callus, but the fact has been observed by Heister 
and others. A case is related by Hildanus, and 
another still more singular by Alanson, where a 
bone would not unite during pregnancy. Alan- 
son's is a well marked case. The nonformation of 
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eaUua did not arise from any constitutional 
disease, as the patient had been readily cured of 
a fractured thigh bone three months before her 
pregnancy. When she fractured her tibia, she 
was in the* second month of her pregnancy, that 
ia, she met with the second fracture only a few 
months after the first. The bone remained loose 
and ununited for seven months, but after her 
delivery, it began to unite, and in nine weeks 
afler her labour she was able to walk about the 
loom* Fractures will no doubt frequently unite 
during pregnancy, but that *this condition is 
unfavourable to the formation of callus, is the 
general opinion of modern surgical writers^ at 
least in this country. 



FALSE JOINTS. 

In consequence either of the limb not having 
been kept at rest after fracture, of a portion of the 
muscular or other soft parts being interposed 
betwixt the fractured extremities of the bones, or 
of some constitutional defect or other less appa- 
rent cause, callus is not formed, and the bones, in 
place, of being reunited, move on each other, so 
tliat an artificial or false joint is established. In 
this state the fractured extremities of the bones 
are generally, not always, rounded ; but, although 
we are accustomed to consider this structure as a 
joint, still it is ascertained by dissection that the 
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ties are covered, and held together only ^ 
I ^ndensed cellular substance, neither being tipt 
I trith cartilage, nor having any regular apparatus 
I %f a joint. 

From all that I have seen 1 am convinced, iJiak 

I "Uiis distressing ocurrence most frequently hap- 

I ^ens from the surgeon not being sufficiently care* 

] 9hl to place the fractured bones in exact appoei- 

|%on, and to retain them so. The poiated extre- 

f 'kiities are, in consequence, permitted to stick in 

■the muscles, or, by the retraction of the lowei 

Bortion of bone, brought into this situation. The 

felse-joint may occur in any of the bones, but it 

•most frequently happens in the os humeri, the 

bones of the fore-arm, and in the thigh-bone. In 

any of these situations it lames the patient, and is 

'a serious inconvenience ; but in the thigh the evil 

is more considerable, a& he cannot walk without 

the aid of crutches. 

Three methods have been proposed for the cure 
of false-joint, viz, rubbing the extremities of the 
bonea frequently and forcibly upon each other; — 
resection, or the removal of the ends of the bones 
with the saw ; — and the passing a seton betwixt 
them. All these methods are intended to accom- 
pHsh the same object, which is to excite a degree 
of inflammation or irritation in the bone, perios- 
teum, and neighbouring parts, by which the ac- 
tion necessary for the formation of callus may be 
renewed. The first method by friction was prao< 
tised and recommended by the ancients ; 
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wbero there is a tardiness in the formation oS calk 
Itt^ it may be of some service io acceleraiiiig tb^ 
process. It has been observed^ when a fracture 
was long of re-uniting, that by allowing the pa* 
tient to get out of bed and use the limb^ firmly 
beiuid up with the splints, such an action was ex* 
cited as had a marked efiect in promoting the 
motoii ;-^ut when a false joint is once formed, ill 
trhatever manner it originates, we have no direct 
proof that rubbing the ends of the bones on each 
other will excite the ossific action and effect a 
cure ; and I am not aware that it has ever sue* 
eeededi^ 

; The second method by resection consists in 
mttitg down to the bone where it is most super* 
ficially covered by soft parts, taking care to 
ke^p free of the principal blood-vessels and 
Mrvea ; tbed turning out the ends of the bones 
and sawing off their extremities^ using a piece of 
pasteboard, or iron if needful, to protect the ves- 
sds, and other soft parts from the saw. After 
this operation the case is to be treated like a 
compound fracture ; the bones are to be set ^ the 
limb placed in a proper posture ; the edges of the 
wound to be brought together and secured by ad^ 
hesive plaster ; and the limb to be bound up in 
S|dints, and kept in a state of rest This opera^ 
tion is performed most easily in the arm, with 
more d^culty in the thigh, and is almost imp 
practicable in the tore-arm. It is at the best 
in the execution} there ia danger of 
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its wounding the arteries, cutting the nerves, 
and paralysing the limb, or even of being ibllow- 
ed by erysipelatous inflammation, gangrene, and 
death ; and besides, though it has been many 
times performed, it has more frequently failed 
than suceeded. It has, as far I know, been 
done only three times with success, once by Mr 
White of Manchester, who was the first that per- 
formed the operation, once by Mr Viguerie of 
Tolouse, and once by Mr Rowlands of Chester; 
— white it has failed in the bands ofmanycele- 
brated surgeons. I assisted Mr J. Bell, who per- 
formed this operation of resection on the shoul- 
der-bone of a man that had met with a fracture 
twelve months before ; but although the bones 
were carefully replaced and secured in a state of 
rest by firm splints, no union followed. It has 
also been done without success by Mr Long of St 
Bartholomew's Hospital, by Mr Cline, by Bayer, 
and others. In Boyer's case there succeeded 
violent erysipelatous inflammation and gangrene, 
and the patient died on the sixth day. 

Dr Physic of Philadelphia having witnessed the 
bad success attending the operation of resectiOD, 
passed a seton betwixt the ununited ends of a 
fractured humerus, and found that after some time 
there succeeded such a degree of action as pro- 
duced the formation of callus, and a firm reunion 
of the bone. The method of cure by seton was 
also practised successfully, about the same time 
or shortly after, by the French military surgeon 
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Tercy^ and since by Mr Rigal, a surgeon of emi* 
nence resident in Graillac, by Mr Brodie of Loo* 
don, by Mr Stanfield of Leeds, and by several 
others. The operation consists in passing a seton* 
needle, armed with a skein of cotton or silk, be» 
twixt the extremities of the ununited bones, and 
retaining it in that situation till they manifest a 
disposition to reunion. That the needle may bd 
accurately passed betwixt the ends of the bonei» 
it iir necessary, if there is any retraction, to ex^ 
tend the limb and bring the bones into appositioa 
before the needle is passed ; and if there is a 
great thickness of soft parts, it may be even pro^ 
per to make a small incision down to the bone, so 
as to enable us to pass the needle more unerring* 
ly ; although this is rather to be avoided, as more 
likely to produce extensive inflammation and sup* 
puration. As soon as the set on is passed, the ends 
of the bones must be placed in apposition, and re- 
tained in that situation by splints and bandages ; 
while the cord must be pulled from day to day to 
excite irritation, and continued till the bones show 
a disposition to form callus, when it should be 
withdrawn. If the inflammation or suppuration 
become extensive, the cord must be withdrawn^ 
as these, when in excess, are unfavourable to the 
process of reunion. 

All the methods of cure which I have now 
enumerated may occasionally prove successful, 
and' cases may occur where none of them will be 
of any avail; but whatever method is adopted. 



IKI FRACTURE OF THK BONED OF THE NOSE. 

the ends of the bones must be securely kept hi 
apposition, as these methods are only preliminary 
steps intended to induce a state favourable to the 
generation of callus. Friction will generally prove 
unsuccessful ; but where it does succeed it must 
be in those cases where the union has been pre- 
vented by motion. Hesection is tedious to per, 
form, dangerous, and generally unsuccessful. The 
seton seems to be the preferable method of cure j 
it has more frequently succeeded than the other 
methods; there is less danger from its use; and 
it can be employed where resection is inadmissi- 
ble, as in the bones of the fore-arm or leg. 
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FRACmTRE OF THE BONES OP TBE HOSE. 

When the ossa nasi are fractured they are in 
general beat in : and when this is the case, the 
patient does not articulate distinctly, and he re. 
spires with difBcuUy. These bones are so thinly 
covered, that fractures are always easily disco- 
vered when there is not much swelling of the soft 
parts; but frequently there are considerable con- 
tusion and swelling, because the fracture ia 
most commonly produced by a blow with the 
fist, or other blunt body. In general, frao 
tures of the bones of the nose are attended with 
no danger ; but sometimes, from the violenev 
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of the blow^ the cribriform plate of the ethmoid 
bone is forced up so as to compress the brain and 
produce very dangerous symptoms; and som^ 
times the eye is inflamed from its vicinity to the 
teat of the injury. Fractures of these bones 
shooldf therefore* be treated with the utmost art> 
tention, and early recourse had to bleeding and 
other antiphlogistic remedies, when necessary. 

Our great object in the treatment of fractures 
of the bonej^ of the nose is to prevent deformity 
as much as possible. When the bones are beat iuy 
the surgeon should endeavour to raise them by 
inserting into the nostrils the points of a pair of 
dressing forceps, which he uses as a levator, while 
with the hand he fesists their being pushed too 
faf out^ and models them to tbeir former shape. 
When they are once raised, they will in general 
keep their place ; but sometimes, from being much 
shattered, they immediately fall in again. In this 
case a short canula, wri^t round with lint and 
dipt is oily must be inserted into one or both of 
the DOStEila^ which will greatly assist in retaining 
-the bones in their proper situation, and also allow 
the patient to respire more easily through the 
tube. When the soft parts are much bruised and 
cut, they are apt* to inflame and swell. They 
must on such occasions be treated with saturnine 
lotions, or warm anodyne fomentations,, according 
to circumstances, and dressed with the ointment 
of the white oxide of lead> or some other simple 
ointment • The older surgeons applied* ui aoci- 
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dents of tlie nose, a bandage which they termed 
the fiinda or sling ; and the surgeons of the pre- 
sent day generally employ a roller j but fractures 
of these bones are much better managed without 
a bandage, keeping the parts right and retaining 
the dressing by black court plaster or adhesive 
straps. 
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The lower jaw, from its exposed situation, is 
frequently broken by blows, by the kick of a 
horse, or by a fall from a height. Any part of 
this bone is liable to be brokenj but it is most 
commonly fractured in the Ramus betwixt the 
angle and symphysis. The nature of the accident 
is easily detected by pain, inability to move the 
jaw, crepitus, and, most frequently, distortion. 
The bone is very easily replaced ; but is more or 
less difficult to be retained in proportion as it Is 
operated on by the action of the muscles, which 
is regulated by the situation of the fracture. The 
accident is in general void of danger. The frac- 
ture unites readily enough, although it sometimes 
terminates in necrosis, particularly where it is 
complicated with a wound of the soil parts. 

In managing fractures of the lower jaw, the 
surgeon should first reduce the bone, which is 
very easily done by holding it firm with one hand, 
while with the other he draws out and pushes up 
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the displaced portion. He should now take a 
piece of cork, about five inches in length and half 
an inch in thickness, cut it of a semliunar form, 
and adapt it to the shape of the fractured jaw, 
leaving it half an inch broad. He now makes on 
its upper and lower surfaces a groove for the 
teeth, and then inserts it betwixt the jaws in such 
a situation that the line of fracture may fall in the 
centre of the piece of cork. This keeps the teeth 
in one fractured portion from rising above the 
teeth in the other fractured portion. He is then 
to take a piece of pasteboard, soak it in hot water, 
dip it in glue, and apply it to the lower and outer 
surface of the jaw ; over this he must lay a sue* 
cession of compresses, not confining them merely 
to the fractured ramus, but bolstering up the 
whole jaw from one angle to the other, and re« 
taining all by means of the four-tailed roller, as 
described and represented in pages 490 and 491 
of volume 1st When the pasteboard has driedf 
it will be found to have adapted itself accurately 
td the form of the jaw, inclosing it as it were in a 
case ; and the piece of cork inserted betwixt the 
teeth serves a double purpose, not only prevent- 
ing the teeth, and consequently the fracture, from 
being displaced, but also keeping the jaws a little 
asunder, and thus enabling us to convey liquid 
food into the stomach. In this way I have been 
able to treat fractures of the lower jaw very suc- 
cessfully. If any of the teeth should be engaged 
in the line of fracture^ and at the same time much 



displaced, it will be proper to remove them, as 
they are apt to prove a source oi' irritation. It is 
hardly necessary to mention, that the patient 
must be enjoined not to speak, and be fed on 
soups and other liquid Ibod, 
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The clavicle, tVoin its exposed situation, is fre- 
quently broken. It is more frequently fractured 
than luxated, and, when broken, the injury is easi- 
ly discovered, because the whole arch of the booe 
is exposed. In this case, upon moving the arm, 
there is distinct crepitation. The weight of the 
arm pulls the scapular portion away from the 
sternal ; and the point of support being gone, the 
arm and shoulder fall forward to the breast. From 
the shoulder carrying the scapular portion with 
it, the sternal portion of the clavicle can be /elt 
raised and projecting, although, tor reasons for. 
merly mentioned, it must always be in its proper 
situation. 

The only setting which the fractured clavicle 
requires, is to brace the shoulders back, which 
lengthens the space betwixt the sternum and the 
top of the shoulder; and to raise the arm, hy 
which the scapular portion of the bone is brought 
up to the same level with the sternal portion. 
The shoulders cannot be pulled too far back, as 
the adhesion of the subclavian muscle prevents it. 
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They are generally braced back by a double-head- 
ed roller, applied in the form of the figure of 8, 
and crossed upon the back. Although this an- 
swers the purpose sufficiently well, I have gene* 
rally been in the habit of bracing them back by 
means of an apparatus similar to what is used to 
form the shape of young people, called a moni- 
tor. It is more easily applied than the double- 
headed roller, it acts more powerfully, and, by 
tightening, the straps, its operation can be more 
readily increased. But whichever of the two we 
use, we should at the same time always introduce 
a large soft compress into the axilla. This keeps 
the arm farther from the side,'] and lengthens out 
the fiactured clavicle. We now bend the fore^ 
arm, raise it to such a height as is sufficient to 
bring the scapular portion of the clavicle on a le* 
vel and in contact with the sternal portion, and 
maintain it so by inserting it into a handkerchieif 
slung round the neck. Either of these apparatus 
leaves the fracture so exposed, that the surgeon 
oan easily apply saturnine lotions, or leeches, if 
needful ; and he has it at all times in his power 
to examine the state of the parts. It may be 
WOTtb while to mention, that if the accident has 
happened to a young lady, it is advisable to ap« 
piy over the fracture either an adhesive plaster, 
e|Nread on leather, or a piece of pasteboard soak* 
ed in hot water, and dipt in glue, which will pre* 
vent an exuberwce pf callus, and consequent de« 
formity. 
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FRACTURE OP THE SCAPULA. 

' The scalpula may be fractured either in the ac-* 
iromioD process from its projecting situation, or in 
the body of the bone. In the latter situation it is 
most frequently broken at its lower angle. When 
a person is thrown from a horse, or falls from a 
height, and pitches on the shoulder, he neither dis- 
locates the shoulder-bone, nor in general fractures 
the acromion process; because from the manner 
in which the scapula is placed upon and connect- 
ed with the chest, it glides so as to elude the blow. 
The acromion process is therefore, in general^ 
fractured by a direct blow, as by a bludgeon, or 
from the fall of a heavy body. In the fracture of 
this portion of the bone there is seldom much dis- 
tortion, although the deltoid muscle pulls the pro- 
cess downwards, while the levator scapulas and 
trapezius pull the body of the bone upwards 
and backwards, so as to cause displacenient. — 
There is great pain, particularly on motion « A 
crepitus is perceived when the fingers are applied, 
and when the shoulder bone is pushed up from 
the glenoid cavity, the acromion process can be 
felt rising. 

In the management of this fracture all that 
is required is to place the arm in such a situation 
that the deltoid muscle may be relaxed, and that 
the shoulder bone may push up the depressed pro- 
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cess. For the accomplishment of these purposes 
we bend the fore-arm and raise the arm to such a 
height, as completely to relax the muscle and 
replace the fractured process. We retain the arm 
in this situation, by the introduction of a large 
pad or small pillow betwixt it and the side, and 

, we support the fore-arm by a handkerchief sus- 
pended round the neck. No bandafge is in 

. general required, but, the injury being inflicted 

. . by a blow, the soft parts are commonly so bruised 
that it is requisite to apply leeches and saturnine 
lotions. If we have recourse to a bandage to 

\ . keep oh the compresses, which are to be wet with 
saturnine lotions, or other dressings, it is the 
spica bandage that we employ, as described 
and represented in pages 487 and 488 of Volume 
1st. * 

When the inferior angle of the scapula is frac- 
tured there is no distortion nor inability to move 
the arm, but there is great pain. The serratus 
major anticus, to which this portion of the bone is 
attached, draws it forwards; and when we raise 
the scapula and move the body of the bone, 
this portion can bq] distinctly felt detached and 
separated to some distance. In the treatment 
of this fracture, we bend the fore-arm, lay the 
hand over upon the opposite breast, and carry 
the arm downwiards and forwards, so as to bring 
the body of the bone as near as possible to the 
inferior angle. To retain it in thb situation, the 

. arm must be bound down to the side by a cir. 

VOL. II. G 
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J cular 1-oller, and the fore-arm placed in a hand- 
Iterchief suspended round the neck. 



FKACTL'RE OF THE SHOULDER BONE. 



The OS humeri^ from its exposure^ is very liable 
jj to be fractured by blows and ialls. It is more 
■ frequently broken near its middle, — and in this 
■■ case the fracture is in general nearly transverse. 
I This injury is always easily detected by the ina- 
v.bility to move the acm, by the distortion, and 
3 by the crepitus. If the bone be grasped by 6ne 
L Jiand above the seat of the injury, and betbw it 
: .by the other, we can, by rolling the arm feel the 

one end of the bone rubbing on the other. 
-J. The humerus is also sometimes fractured near 
■ ,its neck, while, in young subjects, the head or epi- 
; .physis is, in consequence of external violence, sepa- 
- rated from the shaft of the bone. This tatter case, 
which is apt to be confounded with luxation of the 
shoulder joint, is more difficult both to detect 
and to manage. There is this marked differ- 
ence betwixt separation, as well as fracture, and 
luxation, that in them, the limb is always free and 
can be moved in any direction, whereas in luxa- 
tion the bone is fixed and the limb is immoveable. 
In them, therefore, the Surgeon, by njnning the 
fingers along the spine of the scapula tilt he ar- 
rives at the point of the acromion, and then in- 
serting them under that process, will be enabled 



. FRAfjrUEB OF THE SHOULDER BONE. 99 

to feel the head of the bone in its place ; and on 
UQw moving the limb with the other hand, the 
head of i;he shoulder bone, if separated from the 
shaft at the intervening cartilage, will not be felt 
to roU 10^ the glenoid cavity, but rubbing as if upon 
a hard txadly> )¥hilst, if fractured a crepitus will be 
perceived,. Beudes, in these cases no tumor can be 
felt in the axilla, as in the case of luxation. 

,When the fracture is near the head of the bone 

it is always somewhat oblique. There is c6n« 

^.sequent retraction, in proportion as the fracture 

.i^^^tffa]^ed near the head of the bone, although 

ti it Qever prevails to tiie same degree, nor requires 
tiie same force to overcome it, as in the case of 
fracture of . the thigh. When the fracture" occurs 
below the tuberosities and above the insertion of 
the pectoralis rpajor, latisfiimus dorsi, and teres 
ijpnajor, th^ ipferidr portion of bone is always re- 
tracted upwc^rds apd inwards ; — ^When'the frac- 
ture is below the insertion of these muscles, but 
above the inse^ion of the deltoid, it is pulled 
^pwpds and outwards ; when in the middle of 

. ^hi^.bone, there is little displacement; and wiien 
it. happens immediately above the condyles, the 
bone remains in its right place and there is no 
jhoneningofthVliinb. 

Whep the bone is fractured in the middle or 
below it, it remains nearly in its right place and 
^ect^pn^ and all that is requisite is to stiffen the 
^arai and thus support the bone. We thererore 
apply two splints— -one extending; from the aero- 
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jnion process or top of the shoulder to beyond 
the outer condyle — and the other from the axilla 
^, to heyond the inner condyle. These splints should 
be of firm pasteboard. The Surgeon as in the ma- 
.nagement of other fractures, is to soak them in hot 
^ .water to soften them and make them pliable ; 
and then dip them in glue. Before he applies 
them the fore-arm should be bent, to relax the 

. __ muscles. He may now either apply a com- 
nion roller, for this is almost the only case where 
, the old method may be used, or an eigiiteen tail- 
ed bandage, or simply three tapes. The roHer 

. is more secure than tapes, and therefore is pre- 
ferable. Tlie arm should be tied down to the 

., side, and the lore-arm supported in a sling. 

When the fracture occurs near the neck, the 
Surgeon bends the fore-arm, and makes an ex- 
tension, necessary to bring the ends of the 
bone in contact, which is always easily accom- 

I plished. He tlien lays a pasteboard spHnt, as 

, abready directed, along the inner aide of the arm 
extending from the axilla to beyond the inner 
condyle j and another on the outer side of the 
arm, extending from the acromion process to be- 
yond the outer condyle. He shoidd now intro- 
duce into the axilla a moderately sized compress, 
and apply the spica bandage, carrying it as a rol- 
ler down the arm to the elbow. The hand and 
wrist must be put into a handkerchief suspended 
round the neck, and placed high upon the breast. 
The arm being in this manner left unsupported at 



YRACTURE OF THE BONES OF THE FORE-ARM. 10]L 

the elbowp. its weight contributes greatly to pre^ 
vent retractipn and keep the fractured esitre- 
mities in apposition. The arm should be tied 
4pwq to the side by a roller passed round the 
body. 



. FRACTURE OF THE BONES OF THE FORE-ARM. 

The radius is more frequently fractured than 
the. ulna. It may be broken by direct blows,- 
but perhaps it is more often broken by falls upon 
the palm qf the hand. When falling we natur- 
ally put out' the hand to save ourselves, and in 
this case the radius, from its connection with the 
wicist^ bears all the force, while the ulna, from its 
iittle share in the joint; escapes unhurt. A frac- 
ture of the radius is yery easily discovered. We 
are directed to the seat of the injury by the 
pain ; — \)y running the fingers along the bone, 
we feel the point at which it is fractured; by 
I^olding the £ore-arm firm above the seat of the 
injury with one hand, and grasping the patient- s 
hand with the other and rolling it, we hear the 
crepitus; lastly, if we let go the hand, it falls 
inwards. The motions of pronation and supi'- 
nation are effected entirely by the rolling of the 
radius upon the ulna, and this power of rotation 
is ppssessed independently of its bending along 
with the ulna upon the shoulder bone. Now as the 
ulna supports and keeps the radius of its proper 
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length, the chief thing the surgeon has to at- 
tend to, in the managetnent of this fracture, is to 
settle the proper posture of the hand and pre- 
vent it falling inwards. If he were to turn the 
hand prone, the lower head of the radius would 
in this case have rolled two thirds of a circle 
round the ulna, and the lower end of the bone 
having thus moved while the upper end remained 
f^xed, the fractured extremities would be placed 
far from each other. If the bone wer€ allowed 
to reunite in this situation, there would follow 
qot only great deformity, but a great degree of 
lameness, as the turning motions of the hand 
would be much circumscribed. Again, if he 
were to turn the hand supine, the pronator qua- 
dratus, a broad muscle which is attached to the 
radius near the wrist, would keep down the lower 
end of the bone, and depress it so that it would 
not he in contact with the other. The hand 
therefore must be kept neither prone nor supiue, 
but exactly in the middle betwixt pronation and 
supination. The true setting of the bone is to 
place the radius in a line with the thumb, and 
the ulna in a line vnth the little finger, bending 
the fore-arm, and inclining the palm of the hand 
towards the breast. There is not much exten- 
sion required. To keep the bone right, it has 
been customary to apply two splints, one along 
the inner and the other along the outer side of the 
arm. 

We have just now remarked tfiat the great 
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art in the man^eroent of fractures of the radius, 
is to prevent the tendency of the hand to fait 
inwards, or the lower portion of the bone to roll 
away from the upper,-— the use of the hand 
bein^ preserved free, in proportion as the 6nds of 
the bone are retained in contact, and the hand 
kept from tailing prone. I have found that this 
cbject was more easily attained by surrounding' 
or, incasing the fore-arm in one large splint than' 
by employing two. The Surgeon may take a' 
lfu*ge tliick pasteboard splint, of such a length 'as' 
to extend from a little above the elbow nearly to' 
the points pf the fingers, and so broad as to go' 
gt least three fourths round the circumference 6f 
the limb. After having soaked it in hot water, 
and dipped it in glue, he is to lay it upon ' the 
ulnar edge of the arm, gently bending the elboW 
and the fingers ; as keeping the fingers quite ex- 
tended during the cure is both very painful, and 
makes the muscles tensed 'The Surgeon is then 
tfi bring up tl^e splint so as to incase the whole 
£pire-arpi es^cept ^he radms^'and to secure it by 
jjo^nfl^ of tfckvfio tapes, one passed immediately 
below thf[ elbow, another a little above tlie 
fjpucUnP, (9Upp5>8ing it to be near the wrist), and 
'.tbfi ^inl a9rp8S the hand^' The splint comes so 
'f^ VB HR^P ^^ P^^^ ^^ ^^^ hand as to prevent it 
i§9^ ^WP£ inwards ; but, for additional security, 
;|^,|j|^)id€[ lay a strijp of firm wo64 two inches 
.-AtriMt^ K^^WS ^®. iP^er side of the splint extending 
-it» Wlwfe^Pgtiv *H^ f^sfen it by tapes- lastly 
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the fore-arm should be supended by a ham 
chief round the neck. 

When both bones are fractured, the injury is 
at once discovered by a half bent state of the 
fore-arm ; by a projection of the extremities of 
the fractured bones, easily felt under the skin } 
by an inability to lif^ the hand without support ; 
by the crepitus ; and by motion at the seat of 
the fracture. In this case the lower portions of 
the bones are generally drawn towards each 
other by the action of the pronator quadratus 
muscle. The bones are set and retained exactly 
in the same way as if the radius only were frac- 
tured, except that it is requisite to employ some 
degree of extension to place the bones in appo- 
sition. 
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The olecranon, from its exposed situation, 
frequently broken by blows and falls. It may 
also be broken by the strong action of the tri- 
ceps, which is inserted into it, as in aiming a blow 
or throwing a stone ; although I believe this to be 
rarely the case. This fracture is readily distin- 
guished by a hollow at the elbow, into which the 
finger can be inserted ; by the broken process 
being felt high in the arm above the elbow : 
by the fore-arm hanging lame by the side in a 
half bent position ; and, when the patient at- 
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tempts to extend it^by a sensation 6f sottiet^ing) 
separating at the elbow. It is also observed tbat- 
the muscles have no comnaand oveC^the fore^arm. • 
and that by moving the olecranoijri^aterally no. 
mdtion is conveyed to the ulna. ^^ 

The' ancientis were ttimcquainted'wlth fracture* 
of the blecranm ; the 'Arabians take but slight: 
notice of it; and Petit is the first who describes: 
itj^ although he gives no directions for its ^ 
msidagement different from those required ia* 
other fractures of the ulna. It was the prevail^ 
ing opinion in his day, that fractures of bones^: . 
in the innnediate vicinity of joints, were always* • 
attended ' with the exudation of callus into those * 
joints^ and consequent anchylosis. The surgeons' 
at that time therefore alwa3r8 kept the fractured- 
extremities at some distance from each other, to 
make room for the callus. Du Veruey was the 
first who particularly understood this matter j^ 
and of late years fractures of the olecranon and 
jKttella have been managed more scientifically. la 
tbe treatment of them they have been classed toge^ 
tber ; and it has been established as a rule of prac^ 
tice, that, although in almost all other fractures 
we bend the limb, in theae two cases we extend 
•it;- = 

Hn tiie management of this fracture we there^ 

* fere extend the fore-arm, to place the end of the 

uhia as near the separated process- as possible- -; 

iiid bring down with the hand the re|racted pie- 

crsnoDt placing it as near in contact with the shaft 
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of the bone as we are able. We retain it in this si- 
tuation by a roller passed round the elbow, in the 
form of the figure 8 ; and, to keep the arm ex. 
tended and ensure the apposition of the fractured 
extremities, we lay a splint along the fore part 
of the joint» extending from the middle of the 
arm to the middle of the fore-^rm, — securing 
it by a roller, which, besides retaining the splint, 
tends greatly to prevent the contraction ot the 
triceps* and its consequent action upon the frac- 
tured process. The union, whicli will generally 
take place in three weeks, is not elTected by os- 
seous matter, but by a ligamentous substance. 
Previous to the complete union, in ten or twelve 
days we should begin gently and cautiously to 
bend the arm so as to prevent a stiff joint, — . 
using a little more freedom every day ; and while 
we do this, the olecranon should be kept down 
by the hand for fear of accidents. 

Desault directs the arm not to be completely 
extended ; but to be kept betwixt the half bent 
and extended posture. The reason he assigns 
for this is, that if the fore-arm were completely 
extended, the end of the fractured ulna would be 
forced into the cavity of the olecranon, and 
pushed more forward than the other fragment, 
and that consequently the union would be trre- 
gular. But this dues not seem to have happen- 
ed in those cases where the fore-arm had been 
kept completely extended ; and it has been the 
practice of the best ^.urgepns to treat ffj 
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orthe blecranbn precisely Id^d fhidtfrerf^of tho:' pa^^i 
tella^ natJiely bringfAjg iht broken pkcm aft: nearly/ 
intb cbntiict as posdibfe by extending ther:limbj. 
li: i^ evident that if the fore-arm be kept bent ia: 
ai^great degree, the ne# matter that will be in^* 
t^rptafsed betwixt the extremities of the broken^ 
b'diieij will fbrever after keep the fore^arm- front 
being completely extended, and produce the 8aow> 
effects as anchylosis. This has frequently hap« 
penedy and to prevent the possibility of a re^ 
currence, I think the limb ^hoqld be kept com* 
pletely extended. 
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FBACTl^ttE OF THfi CARPAL AVD'MietACAJEtPAL BQNiUI^. 
AND PHALANGSH OP THS FINOEBC 

Ihiese b6n6s are more' frequently luxated thaio 
fraiituxed. When fractured by the faU- of hewrp 
bodies^ by niachiiiery, or by a- carriage whee^ 
tbefe* is great coiltusion of the aofit partSt- soeoeedsi 
did' by c6n£Se)ribie inflamitaatibn and swteHiiigu 
TbesB efib'cls Bt6 beM allayed by the free BffA* 
cation of leeched,- followed by warm opiate aiMk 
saturhihe fomentations. Whett fraetured bf 
gunshot, the injury is of (he worst kind^ and frav 
quenily requires arhpntationv When the bobe« 
are simply ffacttired, the fj^a^ure is at once dd4 
iecteci by the inability of mdtKtti dud by the crosr 
pit'ation ; atid the case is easily mimaged. If 
one of miSib or the ca^l dt riietacarpal bones 
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be fractured, all that is necessary is to lay out 
the hand smoothly upon a pillow, or plaee it 
upon a pasteboard splint extending the whole 
lengh of the fore-arm. If the phalanges of the 
fingers are broken, the bones are to be replacet) 
and bound up, like the long bones, with paste- 
' board splints and a tape or narrow circular jtaa^ 
I ^e. " 
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The sternum may be fractured by a blow 
the fist ; but it is most commonly fractured by a 
heavy weight, as by a carriage wheel passing over 
it J by the kick of a horse ; or by heavy pieces 
of machinery. In such cases the accident is 
commonly fatal. The mediastinum is situated 
immediately under the bone, the pleura and pe~ 
ricardium are contiguous, and the whole are 
continuations of one membrane. These parts 
are very susceptible of inflammation, and this^ 
when excited in one part, has a tendency rapidly 
to overspread the whole cavity. Other conse- 
quences of this crushing of the sternum are, de- 
pression of the bone, bursting of blood. vessels, 
and efl'usion of blood into the chest. If the pa- 
tient escape these immediate dangers, suppuration 
is apt to followi which is generally profuse and 
accompanied with slow exfoliation of the steruu) 
This endangers hectic, but at all events, the: 
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' It (Protracted tedious cure. When the fracture 
' has not been caused bjr great violence, and there 
' is no injury done to the parts within the chesty 
' the fracture reunites readily enough, although 
the sternum is a light and spongy bone. 
The nature of the accident is ascertained by se- 
' veral well marked symptoms. There is dreadful 
pain, which, when the fingers are drawn along 
the sternum, is particularly severe at one point. 
As the extremity of the bone is alternately raised 
and depressed, there is crepitation at each respi- 
ration ; and this Can sometimes be heard at the 
distance of several yards. The patient feels the 
' bones jar when he coughs or even breathes ; 
and if the surgeon lay his hand upon the breast, 
^he will generally be able to feel it. There is 
' great depression, with cough and difficulty of 
breathing. The patient is unable to lie down, and 
when the injury is severe, there is an inequality 
in the bone, one portion being depressed or rais- 
* ed above the level. 

As inflammation and its consequences are to be 
chiefly apprehended, the use of the lancet is to 
' be freely had recourse to, and repeated till all 
tiie distressing symptoms cease. For the first 
week the patient cannot lie down in bed, but 
' . remains in a sitting posture with his head inclin- 
ed forwards. At length the difficulty of breath* 
ing, oppression, cough, and other distressing 
symptoms abate ; the pulse becomes tnore re- 
gular ; the immediate danger is over } and theje 
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-is BOW a, chance, of his recovery. But if the 
oontu&ion has been great, the bone much shatter- 
ed, and the inflammation extensive, suppuration 
follows, a tumour appears which should be open- 
ed early, fragments of hone are discharged, the 
-■j^emum becomes carious, there is a profuse flow 
lOf matter, and hectic generally supervenes. In 
•ttfaia case we have recourse to bark and wine, 
.iidiluted sulphuric acid, a nourishing diet, apd 
tjCOUQtry air, with such exercise as the patient 
.::Can conveniently take. 

The chief distress arises from the motion of the 
u. sternum. There is a greater degree of it at 
; its lower part ; and as it is this motion which 
.-r«au3es the grating of the bones, provokes the 
•: cough, and excites the inflammation; if we can 
i iprevent it we give great relief. To eflfect 
1 this, the Surgeon should lay a large adhesive 
vjplaster across the sternum, and apply a tight 
.»:bandage round the lower part of the chest, '^he 
bandage we employ is the napkin and scapulary, 
(-.described and represented in pages 491 and 492 
c'of Volume. 1st. This gives instant reliefi and 
!i:)sbould be pulled so tight as to prevent all motion 
i-.-af the chest, as the diaphragm alone is sufficient 
I, to carry on respiration. 

It has been recommended in some cases of frac- 
. tured sternum to make a crucial incision and apply 
iLithe trephine. But the preferable practice seems 
.J to be, to exclude the air, — to apply a tight band- 
it age, to repress the inflammation and other bad 



A 



* nACHTES OF THR ttlBS H 1 

symiitottis' by bleMingy itnd never to opevate till 
suppiiratrdn has liaktn place, unless we can dis- 
tinctly feel a portion of bone driven in of ^taittd- 
ing perpendictilarly up. 



• FttACtURE t>F I'HE BiDS. 

' Fraclnre of these bones is a cmnnuin -occur^ 

rence. Whenr a rib is simply broken across, • wiih- 

out any other wound than of the muscular parts 

which immbdiately surround it, the injury may be 

"called a simple fracture. When the pleura-is 

'piei^ded, iEind tiie lottgd wounded, a£( well -as- when 

"ih6^n is pierced, (which is sometimes the case), 

4t^ titay be denominated a compound fracture. 

' Thif &st is attended with so little danger^ that 

"it c^n( imsses unobserved; but a variety x)f 

** a6cideht£i is apt to follow the second. 

'^A simple fracture of 'the ribs is disco veced 

*'by tlie nature of the blow or fall, by the pain at a 

*'^^rl!icu1ar pointy- and by a' crepitation being felt 

'^MreU thb^'firi^rs are -run along the course of the 

^^lijit^'^ribs^'i^fafch is even perceptible in the 

cbniikion state of breathing, as well as upon- rais^ig 

^' ot depresi^ng them. ^ VlThen the fracture* h com- 

^'p(tefnd;' from the iE^iculae of the broken bone 

pttticturing the pleura- dnd lacerating the hmgs, 

* air escapes into the cellular substance, and there 

takes place emphysema more or 4esis -eQEtensive 

in proportion to the injury. This is attended 
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with cougli, difficulty of breathing, and some- 
times a spitting of blood. Independeetly of the 
r emphysema, the great distress it produces and 
'. the spitting of blood, the intercostal arteries 
L are sometimes torn in compound fracture, and 
[ blood is effused into the cavity of the chest, com- 
L pressing the lungs and endangeriDg suffocation; 
I or such a degree of inflammation is induced as 
[-terminates in collections of matter in the breast, 
Llbrming the disease we call empyema. 

In the treatment of simple fracture of the ribs 

here is no occasion for reduction or splints. 

The adjoining ribs serve as splints, and the liga- 

i.inents and intercostal muscles keep the fractured 

.'bones in their places. So little assistance is re- 

, quired that the accident often happens and the 

injury passes unobserved. But as the motion of 

t' the chest causes the fractured extremities of the 

ribs to rub on each other, producing a great de- 

Iigree of pain, and exciting inflammation and 

,: cough, which when neglected endangers suppura- 

ition, these consequences must be prevented by re- 

r.. straining it. Tlie treatment is extremely simple. 

■_.iThe surgeon should first apply over the injured 

; part a large diachylon plaster spread on leather, 

.( then a tight roller round the chest, or the napkin 

t and scapulary bandage. He should bleed, if 

, necessary, to prevent or subdue inflammation; and 

if the patient is a young and strong man, this 

precaution shotdd never be neglected ; opium 
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may: afterwards be given to allaj the teasing 
cougfa. 

This is the plainest view of the case — ^but in 
stead of the. simple fracture of one or two ribs 
it sometimes happens that the fracture is com- 
pound. In this case several of the ribs are beaten 
in; their ^harp spiculae wound the lungs; and 
the air escapes into the cellular substance, form, 
ing emphysema. Here the pain is violent, the 
difficulty of breathing and cough great, the pa- 
tient is unable to lie down but must sit up erect 
in a chair, and the danger is extreme. We are 
advised by some writers, to bend the trunk over 
cyUndrical bodies, to try variety of posture, and 
even to make an incision to raise the depressed 
ribs. This appears to me to be dangerous prac* 
tice ; — and I apprehend all that can be done is 
.to bind the thorax tight so as to repress the 
^tction of the ribs; to. bleed profusely to keep 
4own: inflammation ; and, if the emphysema is 
jeztensive and troublesome, to make several small 
•punctures with a lancet in order to allow the air 
to escape. 

.1 was some years ago called to a case of this kind. 
.The horses in a carriage took fright, and ran ofi ; 
the spring of the coach-box broke ; and the coach- 
man, and footman who was sitting along side of 
him, were: precipitated from the box,*— by which 
means the former suffered a compound fracture of 
one of his legs which required aputation. The 
horses now ran from the middle of the street upon 
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i the pavement and crushed betwixt the carriage- 
' pole and tlie wall a young man who was passing. 
His lower jaw was fractured, and the pole strik- 
ing also his right side, fractured and beat in the 
second, third, and fourth nbK, near where they 
I join the sternum. He was taken up ahnost life- 
less J and when I first saw him, three hours after 
the accident, he was supported up in bed, being 
unable to lie down, — the difficulty of breathing 
Was extreme, — the chest heaved violently, — a 
crepitation was distinctly felt, — there was emphy- 
sema over the superior part of the thorax, — and 
when I laid my ear to the seat of the injury, 1 
beard the air rushing from the lungs, loud like 
I tbe noise of the bellows in a smith's forge. Ha- 
i Ving bound the thorax tight with a shawl, which 
1 gave considerable relief, I applied a roller across 
I l^e' shoulders, to repress all motion ; and ordered 
■ him to be largely blooded. In a tew days I un- 
Bid the bandage, applied a large diachylon plas- 
I ter spread on leather to the seat of the injury, 
lind bound ail up again. The emphysema disap- 
peared in a sliort time, the crepitation became 
' more obscure, and the breathing grew easier. 
-He was unable to lie down in bed, for the first 
leight days, or even to recline backwards; but sat 
J tontinually upright, supported in an arm-chair. 
I 'But he at length recovered; and I then perceived 
T ^n the seat of the injury a depression so con- 
^feiderable as to admit my fingers, — while the back 
|f|)at't of the same ribs, near where they join < 
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Ytvtehrta, waff forced out so as to cause consider- 
able ^ormity. 



FRACTURE OF THE BONES OF THE PELVIS. 

When the bones of the pelvis are fractured^ 
which sometimes happens from falls, a carriage 
wlieel passing over the body, or the being crush-^ 
ed by a heavy piece of machinery, the injury is 
^fwy serious. There is always great contusion 
df the external soft parts, and most frequently 
considerable ecchymosis. The contained viscera 
arb frequeatly so much hurt that either the blad^ 
der is ruptured, or the parts are so disabled that 
tto untie can be passed. We are informed of 
the nature of the accident by the extreme pain,' 
by a crepitation perceptible even to the patient 
up<m a change of posture, and by inability t6 walk 
or stand. : 

'In fracture of bones of the pelvis there is 
S0)d4>nt any diisplacemetit, and all that we can d6 
is to bind the parts firmly up with a circular ban* 
dkg^, or, if applicable, with the spica bandage as 
described and delineated in pages 487 and 488 of 
^oluttie lElt. As the chief danger to be apprehenti^ 
^ arises from the injury done to the pelvic viscera 
kieiding on to inflammation, which may tertninafte 
ia^^snppuratiofi' or gangrene, we must bleed 
hfgeiy, and pursue a strict antiphlogistie regN 
meov If the patient cannot pass the urine, it 
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raiiat be drawn oft' evening and morning by the 
catheter, and the rectum must be regularly un- 
loaded by glysters. 



FRACTURE OF THE THIGH-BONE. 



While fractures of the bones of the upper i 
tremity are easily managed, in those of the lower 
we frequently experience the greatest difficulty. 
From the ntunber and strength of the muscles 
which move the thigh and leg, the femur is no 
sooner broken, especially in a strong man, than 
it is powerfully retracted. The soft parts are also 
frequently wounded, and hence compound frac- 
ture occurs more commonly in the thigh-bone 
than in any other situation. In laying down 
principles tor the management of fractures Sur- 
gical writers have always had in view their appli- 
cation to those of the lower extremity, as it is 
in them that all the difficulties occur, and .f^ 
which the chief mechanical contrivances ' -'^- 
been invented. 

Although great force is required to fracture it,' 
yet the thigh-bone is frequently broken. It 
may be broken in its neck, in its middle, or 
nearer the condyles ; but it is generally broken 
in the middle, or a little below it. When the 
bone is broken directly accross, and the fracture 
is what we call transverse, it is a case much 
more easily managed than when it is obliqu e & 
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but, most unfortunately, from the position of the 
thigh bones, the fracture is more commonly of 
the latter description. The higher the fracture 
is situated, it is . always the more oblique ; hence 
all those fractures which occur above the middle 
of the bone are oblique, while those which are 
situated in its lower part, a little above the con- 
dyles, are generaly transverse. When the frac- 
ture is oblique, the ends of the bone pass each 
other; they are kept in apposition with difficul- 
ty; and when a cure is aocomplished the limb 
is apt to be shortened. 

It may be laid down as a fixed principle, found- 
led on experience, that the higher the fracture^ 
the greater the difficulty of keeping the ends of 
the broken bone in contact, and the greater the 
dtiance of lameness from the shortening of the 
Umb. When the bone is fractured in the neck^ 
alt those muscles which are implanted into the 
trochanters, as well as the triceps with the flexors 
and extensors, retract the lower portion of the 
fractured bone most powerfully ; and no machi- 
nery can keep it extended so as to prevent de- 
formitv. When it is fractured a little lower, 
we have to oppose the action of the glutaeu^ 
inaximus, of the pectinalis, and of all the headli 
of the triceps, conjoined with the flexor ' and 
extensor muscles of the leg. When the bone ife 
t^roken at the middle, or below it, the retractioh 
is not so great, but still the adductor magnus or 
lower portion of the triceps with the flexors and 
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extensors so far retract the bone as to make ib 
diffioult to retain ; and when the femur is fracr 
tured at the lower part, immediately above the 
condyles, it is the case mosit easily managed 
because there are few muscles which can affect 
it. The fracture in this case is generally trans* 
verse, and the bone is naturally so broad that 
the fractured ends will more readily come into 
contact, and the Opposing surface will resist th^ 
retraction of the lower portion. 

Fracture of the shaft of the thigh-bone is most 
frequently produced by falls from a height, or 
by a carriage-Whefel passing over the limb. The 
fracture is easly discovered by inability to mov^ 
the thigh j by distortion and generally shortening 
of the limb by acute pain from the spicules 4>f 
bone wounding the soft parts ; by the mobility 
of the lower part of the limb ; by crepitus, if thwp 
bone is not retracted ; and, if this is the case 
.by a crepitus being distinctly perceived on the 
extension of the limb to its former length. Wheo 
the fracture is in the neck of the bone, it mo$t 
commonly occurs from falls upon the great tro- 
chanter ; but it is not unfrequently produced by 
falls upon the feet, the whole weight being then 
thrown on the leg of the injured side. This frac* 
ture is more difficult to detect than fractures of 
the shaft of the bone, as it is apt to be confound- 
ed with luxation upwards and backwards. By 
reflecting however upon the state of the limb^ 
and by careful examination, fracture can always 
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be sufficiently distinguished not only from this 
species of luxation, which is the only one with 
which it can he confounded, but from every 
other accident In fracture, as in this luxation, 
there is deformity, with shortening of the limb 
loss of motion and violent pain ; but in the for- 
mer, the limb is quite moveable, whereas in the 
latter it is fixed, being checked by the new posi^ 
tion of the head of the bone. If the surgeon 
lay hold of the patient's leg at the ancle with one 
hand, while he places his other upon the great 
trochanter, and then rolls the limb, the trochan- 
ter, when the neck is fractured, will move as it 
were upon a pivot, describing a very small cir- 
cle i whereas if luxated, it will be immoveable, or 
only capable of being moved in a small degree, 
with difficulty and extreme pain. If the neck of 
the bone is entire, the limb will describe a large 
circle. When the thigh-bone is broken at its 
jpeck, the fracture generally occurs within the 
capsular ligament ; but^ in consequence of extreme 
violence, the bone is sometimes broken without 
the ligament, at the root of the trochanters. At 
which ever of these points the fracture is situated, 
there is always a shortening of the limb ; but 
when it is within the capsule the retraction is 
not near so considerable as when it is immediate- 
ly without it, because the capsule prevents the 
bone from being entirely retracted. There is 
also this difference betwixt a fracture within and 
a fracture without the capsular ligament, that in 
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the latter, there is more pain from the spicolae 
of bone wounding the muscular and other soft 
parts. 

In consequence of retraction of tlie bone, it is 
evident that there can be no crepitation till the 
limb is extended to its former length, but as sooa 
as this is done the crepitation is distinct. In 
luxation upwards and backwards, wliile the limb 
is shortened, the toes are turned inwards j but no 
sooner is the neck of the thigh bone fractured, 
than the foot and toes turn outwards. This no 
doubt arises in part from the predominant power of 
the glutei and other rotatory muscles which are 
implanted into the trochanter major; but this 
position of the foot and toes is rather a natural 
consequence of the weight of the limb, — fbi' if we 
turn the toes in they will remain so. They are 
sometimes placed in this situation by chance, and 
might give rise to an error in the diagnosis. 
Although therefore in fracture of tiie neck of the 
thigh-bone, the foot and toes naturally fall out- 
wards, this circumstance cannot be received as a 
conclusive sign. Indeed Pare Petit, and Mr B. 
Bell describe the foot and toes as uniformly 
turned inwards ; but I may remark that, in luxa- 
tion, the toes are always turned inwards, and 
cannot be turned completely outwards ; whereas 
although we should find them turned inwards in 
fractures, they can easily be turned entirely 
outwards. When the marks of fracture of the 
thigh-bone are present, when the subject is young. 
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and when the crepitation is indistinct, we con^ 
elude that the case is rather a separation of the 
epiphysis from the shaft of the bone at the inter? 
vening cartilage than a fracture. 

We have already remarked that the chances 
of lameness are in proportion to the proximity 
of the fracture to the neck of the bone, and to 
its obliquity. When the fracture is situated in 
the neck, it is hardly possible completely to pre- 
vent the retraction of the limb ; and as all those 
inachines which have been contrived to keep 
up a permanent extension are attended wilji 
Wuch' torture that they can hardly be endured, 
they are seldom resorted to by English surgeons.* 



'- * In oblique fractures of the thigh and leg, the French 6ur« 
geoDs, by the aid of machinery, keep up a permanent extec^ 
sion to prevent the retraction of the bones. Boyer denies 
that continued extension produces so great an irritation t^ 
-excites spasmodic retraction in the muscles, provided it is 
.not applied till the 6rst irritaticm 8ubsides» and is carried np 
farther than only to rebist their retraction. The same ivrit^ 
idirects that any inflammation and swelling that occur should 
always be allayed by emollient cataplasms before the extend* 
.ing apparatus is applied. To reaip every possible advantage 
f ftom-the permanent extension, and to prevent it b^ing painful, 
f the French surgeons direct the following rules to be adhered 
'.to. 

, 1st, To avoid compressing those muscles in immediate oon- 
.tact .with the fracture, and whose elongation is necessary ^ 
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In the management of a fractured tliigh.bone 
oiir great objects are to relax those muscles which 
have the greatest influence in displacing the frac- 
tured bone J to employ such a degree of exten- 
sion as is sufficient to place the ends of the bone 
in apposition ; and to endeavour to maintaia 
them so by posture and gentle bandaging, while 
we from time to time rectify any occasional 
displacement. To effect these ends the patient 
should be laid upon a hair-niattrass, placed upon 



restore to the limb the length which it has lost. With this 
view the extending and counter-extending powers must be 
applied upon those parts of the limb which are below aiuI 
above the joints eonnectetl with the fractured bone. 

2dly, The extending and counter- ex tending powers should be 
applied to as large a surface as possible. 

Sdly, The extending power ought to act in the direction 
of the axis of the fractured bone. 

4>thly, The permanent extention ought as much as possible 
to be slow and gradual, operating in an almost insensible man- 
ner; as a sudden and violent extension would excite spasmod- 
ic contraction of the muscles, which, instead of lengthening, 
would rather lacerate thera. 

Sthly, To protect the parts upon which the extending and 
counter- ex tending powers act, and to render equable the com- 
pression produced by the lacs and bandages or the apparatus 
made use of. To effect this double purpose, it is necessary to 
protect the parts upon which the laca are applied, to fill up 
the hollows with chsrpee, and to give to the limb a circular 
form, in order that the compression may be uniform. 

Boyer asserts that by following these rules, the permanent ex- 
tension is always supportable, even by the most delicate person. 
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SL tfirm %edstMd ; Itie jcme shoiklflb be bent^ andl 
the body placed in a ve^tiDed '^posture, by irhiob 
the p^IviB will bebtiit upon the tfaigfau '^ThispcNr 
i^i<>n Jof the hmb ^witt iliost efiectually rehix ihm 

m 

iiitucles which have the greatest infloence iu diiki 
pjfaofi^ the fractured bone. An assistant sbcMntdi 
BOW grasp tke thigh with his bands &inly abova: 
Ae* «eat of the injury, or, if' the fracture w 
Irigh; np, a towel or table>4iapkin may lieipassed 
QVfion^tbe petvia by the perineum, xarryingiMW 
end over die groin and the other across ^the hip; 
of the: fractured side; and if necessary anothen 
assastant may hy hold of the patient^s body, .to 
amstan resisting while thesurgison atterhpts to reW 
(hice the fracture. Every thing being adjusted 
in this manner, the surgeon must now proceed 
to extend the thigh; and if the patient beiifl^ 
child * or a ideHcate female, i!t will be sufficieiit 
£9r the surgeon to grasp the thigh firmly with Im 
bands iibbve the condyles, and employ moderatq 
extension, while the assistant . resists. : Xhe bonb 
wtlLbe ammediataly reduced, as the muscles .act 
but feebly ; but if the patient be a big and atronj} 
uten, in ti4iom the musdes act with great power» 
the sui^oQ will need to fasten, above the coti^ 
dylea, a hand^towel or table-cloth, in order that 
be ' aouiy be able to make the necessary exten{tioo<» 
AAet he has reduced the bone and brought 
its ends in apposition, the surgeon should tako 
a long diick ps^teboaid ^int, and, afier soaking 
it in hot water and dipping.it in glue, applj^ 
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it upon the outer part of the thigli so as to 
extend from above the trochanter major to be- 
yond the knee. He should now in a similar 
manner apply another splint to the inside of the 
thigh, of sufficient length to extend from the 
groin to beyond the inner condyle. These splints 
are to be retained in their places by the eighteen- 
tailed bandage, which is preferable both to the 
roller and to tapes, — to the roller, as it can be 
easily undone without discomposing the limb ; 
and to the tapes, as it embraces the thigh more 
closely and makes a firmer and more uniform 
compression. In a few hours the pasteboard har- 
dens, and forms a firm case round the thigh ; and 
this, conjoined with the firmness of the bandage, 
which should always be pretty tiglit, has a power- 
ful effect in preventing the action of the mus- 
cles. It is found by experience that nothing 
tends to prevent their action so much as com- 
pression. After the tliigli h^s been thus ban- 
daged up, it should be laid with the leg and foot 
in the machine of which there is a delineation in 
the 2d volume of Mr C. Bell's Sj-stem of Surgery j 
in that represented in the '2d part of Messrs A. 
Cooper and Travers' Surgical Essays, and which 
has been long used at Guy's Hospital ; or rather 
in the machine represented in the annexed draw- 
ing, which I conceive to be an improvement on 
their construction. 

This machine was constructed by Mr Fortune, 
an ingenious artificer of this city, at the suggestio|^ 
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of Mr Gillespie, and first applied by this gentleman 
to a case in tlie Royal Infirmary here, at which in- ■ 
stitution it is now generally used. It is superior- 
to the other two, inasmuch as it is supplied with' 
a foot-board which steadies the foot and leg j 
and, with the assistance of side-boards, effectually- 
prevents their tendency to tall outwards. It has ' 
two hinges, one at the hip, and another at the 
knee, by means of which, with the assistance of 
a screw, the angle at the knee can be increased, 
or diminished, as in Mr Cooper's ; and by means 
of two other screws, the thigh and leg-boards 
can be shortened or lengthened. This not only 
permits the surgeon to adapt the machine to a> 
boy or man, but enables him to make a slight' 
extension when he finds it necessary; and thisi 
it is able to effect, by fastening the foot to the 
foot-board by means of a band passed round the 
ancle and foot. The annexed plate is a repre-' 
sentation of the machine.* Before the limb is pla- 




* For the explanation of this plate, see next page. 
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cedrin it; « qiiihtity of tow, oi? two long 'cusfcidii8^'> 
should be kid upon thb ihSgh and leg-boards^ 
which noti dflly make^ the limb lie easier^ blil: 
eniibles ut to boUter it up amd support it^ by: 
wbidi means the leg and thigh are prewnteA: 
fh>n) rolling' b)[itiiratds and displacing the corres^i 
pdniding pointsrbf bcme. : ■; 

' Ih tb0 niattiigettieB^ of fi^rture <rf the thigliA 
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. EXPLA^NATION OF THE PLATE. .. 

A. The thigh-Dpard^ consistfrig of two piec^s^ which ai^ 
80 plateeiwithres^iect-to each otKer as tof jperaMt bf'*its fc^g^ 
shovMncdi'QiIengfthaiKd bjf meant of Hiri|eet:and p&ii(»i» at::Bc: 
Q« The l#g-board^ ako cpDsi$tiQg of t^o jijifsces, and •capably ^ 
being in like.ip^ner sep^rajted or brought, together^ by.tunh. 
ing the wheel and pinipn at D. To the upper portion oiE. 
each of these boardd is attached a tin plate^ whidh lies( overthe^ 
ibwcr portion^ and supplies the vacant space in the wood wlu^ 
tb? boards -ace separfitedi, The ti3 shottld be japanued topmw 
vei^^ltru^tiag, £. The foot-board> capable of being. bent-aiK^ 
extended or inclined laterally by means of a ball-and-socket 
joint at its junction with the leg-board. When the foot-board 
is properly adjusted, it is fixed by a screw. F. F. F. F. Side 
boards to support the limb. These should be so attached, 
that they can be removed or let down by means of a hinge, 
so as to permit the surgeon to apply dressings, or occasionallj 
to examine the state of the limb. G. A tenter nail and bush, by 
means of which, with the assistance of a hinge at the knee ^d 
another at the hip, the angle at the knee is increased or di« 
minished. The whole machine, with the exception of the tin 
plates, is made of wood, and the whole machinery is moved and 
regulated at the points B. D. and G. by a small wmch like- 
the Jkey of a clock. 
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bone^ the surgeon ought in a particular manner 
to attend to the position of the patient's bodyt 
tad the adaptation of the machine to the situa* 
tion of the fracture; aa upon these depend the 
correct apposition of the fractured extremities of 
the bone and the prevention of deformity. If 
the fracture is high, and in proportion as the pa- 
tient's body is laid horizontally the upper extremi- 
ty of the fractured bone will be raised and project 
forwards ; and in proportion . as the angle at the 
knee is increased or diminish ed, or, in other 
wordst as the knee is more or 4ess bent, the frac- 
tured extremity of the lower portion of bone will 
also be lowered or raised. Hence if the fracture 
'Were situated high, the patient's body laid hori- 
2ontally, and the knee not much bent, both the 
^da of the bone would project forwards, and be 
remdted at a considerable angle. To prevent 
4his» the knee must be bent and the patient's body 
raised • so as to approach the sitting posture, in 
proportion as the fracture is high ; and in some 
cases it may be even necessary to lay a splint 
alotig the fore part of the thigh. 

The shaft of the thigh-bone, when fractured, 
generally unites in six weeks or two months ; but 
this must in a great measure depend upon the 
period of life and the general health. When the 
neck is fractured within the capsule, a much 
longer time is required before a complete union 
is accomplished, and this is never affected by 
ossific matter, but by a ligamentous substance. 



4 
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In extreme old age, no union is ever formed» the 
neck is generally wasted and surrounded with 
pus, and the head is joined to. the shaft of the 
bone by ligamentous bands. 

The ancients imagined that bones when frac* 
tured within the joints could never be reunited 
by bony union, as the ossific juice was kept per* 
petually diluted by the sinoviaj and hence they 
conceived that a fracture of the neck of the thigh- 
bone was incurable. Mr J. Bell imagines that 
when the capsule is not torn, the fractured neck of 
the thigh-bone never reunites ; and that it is only 
when the capsule is lacerated, and the sharp end 
of the shaft driven in amongst the muscles, that 
callus is formed. He conceives that it requires 
the . bone to be surrounded with a mass of soft 
parts before it can form callus, and that these by 
inflaming, thickening, and adhering to the bone, 
contribute most esentially to its formation.* This 
seqms to be the true explanation. Not only does 
the action of the soft parts in immediate contact 
with the fractured bone, materially assist in the 
formation of the callus, but the swelling which 
ensues presses upon the ends of the bones, and 
this with the consequent adhesion holds them in 
contact;! In fractures of the patella and olec- 



• See John Bell's Principles of Surgery, p. 550. et seq. 
where this is well explained. 

t The French surgeons of the present day, conceive that 
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cranon/ where the bone is placed in the • same 
circumstances with the neck of the thigh-bone, 
and free from the immediate contact of muscular 
parts, we uniformly find them healed by ligamen- 
tous and not by bony union. 



FRACTURE OF THE PATELLA. 

The patella is very liable to be broken. It 
may be fractured by a direct blow, as in falls, 
from the bone striking the ground or the edge of 



the neck of the thigh-bone, although fractuced within the 
ctpBular ligament is reunited by oBsific matter. The English 
sorgecms^ on the other hand, contend that no bony union ever 
takes place when the fracture is situated entirely within the 
Kgament, if the capsule remains entire, and if the head of the 
bone be completely separated except at its connection by the 
round ligament with the socket. It is only in these drcum- 
stanoea that the English surgeons maintain this doctrine. 
They admit that bony union takes place when the fracture is 
external to the capsular ligament, or when the ligament is 
ruptured. In those cases of ossific union which I have seen, 
the capsule uniformly adhered to the bone, a sure proof that 
it had been lacerated at the time of the accident. The inter- 
nal surface^of the capsule, is a secreting surface, consequently 
could never adhere to the neck of the bone, unless extensively 
inflamed ; and as the simple fracture of the bone would not 
inflame the capsule, it is probable that such inflammation as 
would produce adhesion, could only be induced by extensive 
laceration. 

VOL. II. I 
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a step ; but the accident most commonly happens 
from the sudden and strong action of the exten- 
sor muscles of the leg which are implanted into 
it. A man for instance, when falling backwards, 
makes a violent exertion to recover himself. 
The rectus muscle suddenly pulls up the patella, 
which instead of resting in the natural hollow of 
the joint, as it does when the leg is bent, and at 
rest, is now placed upon that ridge at the lower 
part of the thigh-bone which bounds the joint. 
The thigh-bone being here convex, and the pa- 
tella also convex within, touch one another only 
at one point. Now the leg being half bent, the 
ligament of the tibia strongly retains the patella, 
at the moment the muscles pull it up, and while 
the bone u thus critically placed, the sudden 
muscular aiertion made to recover the position 
snaps it awoss, and the man falls. The fracture 
precede^^his event, and the noise of the bone 
giving way is heard before he reaches the 
ground. 

The injury is easily detected. The patient 
falls down helpless ; the extensor muscles retract 
the upper portion of the bone; by the continuity 
being destroyed, they have no command over the 
leg J and the patient therefore cannot extend it. 
In consequence of the retraction of the upper 
portion, there is an interstice betwixt it and the 
lower, perceptible both to the eye and touch ; 
and when the two fractured portions are pressed 
together, a crepitus can be perceived j but still ^ 
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th^e is in general little pain and very seldom any 
considehible inflammation. 

In the treatment of this fracture, that the sur*- 
geofn may be enabled to bring the separate por- 
tidtis df the bone into contact, he should extend 
tiie iegy^and at the same time relax those msucles 
i?bich are inserted into the patella. This is 
best accomplished by bending the pelvis upon 
thte thigh, which is done by placing the pa- 
tl^tit^in bed in a half sitting posture, inclining 
the head and trunk backwards. The surgeon 
tUen gtasping the thigh, and carrying the same 
iMtid along its forepart towards the knee, brings 
dowii the upper portion of the fractured bone ; 
while with the other hand he pushes up the lower 
fKMtion, and thus places them in close con- 
tact In order to secure them so, a roller, seven 
€>i eight yards long, should be passed round the 
Idw^ part of the trunk and carried along the 
thigh. This not only assists most materially 
in keeping down the patella, but by its pressure 
lessens the tendency which the muscles attached 
to the bone have to contract. When the roller 
has nearly reached the knee, a compress of linen 
^ cotton should be laid upon the place where the 
tendon of the rectus muscle is inserted ; and the 
bandage should now be carried round the joint 
in the form of the figure of 8. This, if pro- 
perly applied, the posture we have recommended 
being at the same time attended to, will effec- 
tually keep the ends of the bone in apposition. 
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To maintain the limb steady, a splint should be 
laid along the ham, extending from half way 
down the thigh to below the calf of the leg. 
From the manner in which the roller is carried 
round the joint, the knee-pan is left uncovered ;^ 
which permits the surgeon to apply satumiae' 
lotions, or leeches if needful, to repress any ili- 
fiammation. But if the knee is inflamed and 
swollen before the surgeon is called, he ought* 
not to apply any bandage till the inflammation 
and swelling are allayed by local bleeding, fomen- 
tations, saturnine applications or other means. If 
again any considerable inflammation and swelling 
supervene upon the application of the roller, it 
should be immediately removed and not reap- 
plied till these symptoms have subsided. With 
the view of preventing a stiff joint, at the end of 
three weeks the bandage should be undone, and 
the limb gently and cautiously bent, the patella 
being kept down with the hand as already reconi- 
mended in fracture of the olecranon. This prac- 
tice should be repeated at the end of every two 
or three days, and the bandage Teapplied, till the 
union is conceived sufficiently strong to admit of 
our intrusting the bone to the natural action of 
the muscles. 

The patella is always reunited, after fracture, 
by a ligamentous substance, and never by ossific 
matter ; but when the broken pieces are ,kept in 
close contact the patient has the complete use of 
the limb ; whereas when the muscles are allowed 
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to contract and the pieces to remain at any dis« 
tance from each other, he is always lame. He 
can walk tolerably well on level ground. He 
can also go down stairs, but he cannot go up, 
nor ascend a hill. The rectus and other muscles, 
which in their natural state extend the leg, have 
now shrunk in a degree equal to their whole 
power of contraction^ and therefore cannot now 
extend the leg nor support the body. The pa- 
tient frequently falls, and by his violent exertions 
to prevent his doing so, he is apt to break the 
other patella, and thus render himself almost 
entirely lame. It is therefore an object of the 
£rst importance to keep the fractured portions 
in as close contact as possible, as the patient 
must be lame in proportion as they remain se- 
parate. The bone is united by ligament, some- 
times at the distance of half an inch, sometimes 
an inch and sometimes two inches ; and if the 
apcident were left to itself and the pieces allowed 
to remain as far separate as the retraction of the 
muscles placed them, still the ligamentous sub- 
stance would be formed. In the splendid Mu- 
seum in Windmill-Street I saw a patella which 
had been reunited by ligament at the distance of 
four inches, and in other collections I have often 
seen the pieces at the distance of one and two 
inches. 
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FRACTURE OF THE BONES OF THE LEG. 



The tibia is frequently broken without the 1 
bula ; and the fibula is sometimes broken when 
the tibia remains entire ; but both bones are more 
commonly broken together. Fracture of the 
tibia is discovered by running the finger along 
the shin, as the bone is here quite superficial ; and 
more particularly by a crepitation upon moving 
the foot. In this case, however oblique the frac- 
ture may be, there is no retraction, as this is ef- 
fectually prevented by the fibula. The fibula^ 
from being the weaker bone, is more frequently 
fractured than the tibia. This accident occurs 
from direct blows or falls on the outside of the 
leg. The bone is often broken by the foot being 
turned or twisted in by a fall, and in this case it 
gives way a little above the ancle. Although 
the fibula is almost as superficial as the tibia, its 
fractures are not so easily detected, for the latter 
bone being entire the patient can stand, and in 
some cases even walk ; but we are generally able 
to feel a hollow a little above the ancle, which 
happens from the upper end of the lower portion 
falling in towards the tibia. The foot is turn- 
ed obliquely outwards, because the outer ancle 
yields ; and there is a crepitation on moving the 
foot, with a sensation of pricking arising from 
the spicula^ of the bone. As the fibula in frao*-* 
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tures of the tibia prevents the shortening of the 
limb, in like manner does the tibia prevent re- 
traction in fracture of the fibula, and hence the 
1^ always remains of its former length. 

When both bones are broken together, the 
fracture most commonly occurs near the middle 
of the leg. The nature of the injury is at once 
disboverd by the mobility of the foot ; by ^istor* 
timok— the lower part of the limb generally falling 
aiway and the bones of the upper part projecting ; 
by the* inability to walk ; by carrying the fingers 
along the bones ; and by a crepitation. 

When the tibia only is broken the fibula per- 
fbfMs the office of a splint, preventing shortening 
of the limb, and keeping the ends of the broken 
bone in contact i but as the inner ancle yields 
tbe foot turns a little inwards. To prevent this 
inclination of the foot, is all that is required in 
the treatment The surgeon should therefore take 
a long pasteboard splint, soak it in hot water and 
dip it in glue ; and then bending the knee, he is 
to lay the leg on its outer side upon the splints, 
and fasten it by passing one ribbon or tape a lit- 
tle below the knee and another at the ancle. 

In fracture of the fibula, the tibia in its turti 
performs the same office to that bone which it 
did to the tibia. It keeps the leg firm and of its 
proper length and as here the outer ancle yields 
so as to permit the foot to be turned obliquely 
outwards, all the care tha(t is necessary is to turn 
the foot sufficiently inwards, and to keep it so 
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during the cure. By turning the foot inwards 
tiie lower portion of the broken bone is brought 
outwards, and the bone can never be too far rais- 
ed as the interosseous ligament prevents it from 
rising above the level of the upper portion of the 
broken fibula. The surgeon should, as in frac- 
ture of the tibia, bend the knee and lay the leg 
on its outside upon a wet pasteboard splint. 
The splint must be so long as to embrace both 
the joints of the knee and ancle, extending to the 
sole of the foot, and having holes cut in it to 
receive these joints. After the splint has been 
fastened by circular tapes, the foot must be tur- 
ned inwards and kept so by bolstering it up with 
■compresses or tow. 

When both bones of the leg are fractured, 
although there is generally distortion, and some- 
times shortening of the limb, the extension does 
not require to be violent ; the setting is easily 
effected, and most commonly the broken bones 
are easily retained. We employ two flints, and, 
for greater security, they should extend from 
above the knee to beyond the ancle. The sur- 
geon takes a large pasteboard splint with two 
holes cut in it near its ends, — one for the knee, 
and one for the ancle ; and having soaked in it 
hot water and dipped it in glue, as in the treat- 
ment of other fractures, he lays it upon the bed. 
He then bends the knee, employs that degree 
of extension which is- necessary to bring the 
broken ends of the bones in contact, — and lays 
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the limb, on its outside, on the splint. After this 
he is to take another pasteboard splint of the 
same length, and after cutting similar holes in it for 
the knee and inner ancle, having soaked it, and be- 
smeared it with glue, he applies it in like manner 
iqK>n the inner side of the leg. He then tightens 
and jSrms the splints bj four tapes, one passed 
round, immediately above the knee, one immedi* 
ately below that joint, one just above the ancle, 
and one about the middle of the leg. The last of 
these should not be applied upon the place of the 
£racture, but a little above it, or a little below it. 
The advantage of this kind of bandage is, that th^ 
surgeon can at any time, without disturbing the 
limb, remove the upper splint to ascertain the 
state of the bones. 

Although gently bending the leg and placing 
.ii*on its outer side be in general quite sufficient 
for, every purpose in the management of fractures 
^ both bones of this limb, still I conceive that, 
«after applying the splints, a preferable treatment 
M to lay the leg upon the back, with the toes turn- 
ed upwards, placing it in the machine recom- 
.mended for fractures of the thigh. By this con- 
trivance we can increase or diminish the flexure 
:at the knee ; we can augment the extension if 
necessary : and, by the support given to the back 
.part of the leg, the lower portion is kept on a 
level, and prevented from falling or being pulled 
away from the upper portion. When the fibula 
is broken immediately above the ancle, the roa- 
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chine most effectually prevents the foot turning 
outwards, and keeps the lower portion of bone 
upon the same level with the upper portion. 
This it is enabled to eftect by the surgeon fas- 
tening the foot to the foot-board, the sole of 
which is to be inclined inwards and set at an 
angle sufficient to raise the lower portion of bone, 
in which position it is retained by the screw. 
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FHACTUBE8 OF THE TARSAL AND METATARSAL BOl 
AND OF THE PHALANGES OF THE TOES. 



Fractures of the bones of the foot and toes are 
generally produced by the fall of heavy bodies, 
by machinery, or by carriage wheels passing over 
the foot. In such cases there is in general great 
contusion of the soft parts, which is very apt to 
be followed by violent inflammation and gangrene. 
When there is much swelling, the state of the 
boD^s cannot be ascertained; but when this is 
not the case, a crepitation can be distinctly per- 
ceived. These fractures must be treated like 
fractures of the bones of the hand. The bones 
must be replaced as accurately iis possible, and 
the foot laid out at rest upon a pillow ; while the 
inflammation must be obviated or allayed by 
leeches, combined with warm opiate and satm-, 
nine fomentations. 
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DISEASES AND ACCIDENTS OF THE JOINTS. 



GENERAL REMARKS ON THE STRUCTURE OF 

THE JOINTS. 

THEJointSy with regard to their sensibility in 
healthy and their proneness to disease, stand near- 
ly in the same relation as the bones. like them 
they are long of becoming diseased, the disease 
18 slow in its progress, and, if not arrested at an 
early stage, there always follows the loss of the 
uae of the joint, although it more frequently ter- 
minates in the death of the patient, unless pre- 
vented by the timely removal of the limb. 

The extremities of the bones which form a joint 
are <extremely spongy in their texture, and hence 
when they inflame they are very subject to ca- 
ries. They are covered with smooth cartilages, 
which, although they have no vessels capable qf 
transmitting red blood, are yet subject to inflam- 
mation and consequent erosion or ulceration. 
These cartilages are sorrounded by a capsule, 
which is composed of condensed cellular sub* 
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Stance, and is a continuation of the periostiutn. 
This capsule is lined by a thin membrane, which 
is reflected over the articular cartilages, and is 
called the sinovial membrane. The reflection of 
this membrane over the articular cartilages is not 
very apparent in a state of health, but its con- 
tinuity is very manifest in disease. When the 
sinovial membrane is inflamed, red vessels are 
seen ramifying in different directions over the 
surfaces of the cartilages, and these vessels assist 
in the increased secretion of fluid which always 
attends inflammation of the membrane. 
' The use of the capsule is rather to secrete 
and contain the sinovia than to retain the ends 
of the bones, — ^the strength of all joints depend* 
ing chiefly upon the processes of the bones and 
the accessary ligaments. 

From the capsule being formed of condensed 
cellular substance, and from the manner in which 
it is lined by the sinovial membrane, the outer 
surface is always rough, and it adheres to the late* 
ral ligaments, the tendons of the muscles and the 
muscular aponeurosis; while the internal sur- 
face is smooth, wet, and shining like the inner 
surface of the pericardium or peritoneum, and is 
in its structure analogous to serous membrane. 
AH the hinge joints are strengthened by lateral 
ligaments ; in a joint that is exposed to violent 
actions there are also internal ligaments, as in 
the joints of the hip and knee ; and where the 
motion is great, there are superadded moveable 
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cartilages to lessen the effects ef friction . It is 

from this numerous complication of soft parts 
that the joints are so liable to disease. 



SECTION I. 
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The joints are subject to inflammation and 
its consequences, as suppuration, effusion, and 
ulceration. Sometimes the disease begins within 
the joint, and sometimes exterior to the capsule. 
Xhe more numerous the ligaments, and the more 
complicated a joint in its structure, the more 
liable it is to disease; hence the knee-joint is 
more frequently diseased than any other joint of 
the body. Whatever the disease is, and whether 
it arises from an internal or external cause, it is, 
as in other structures, always preceded by in- 
flammation ; and if the constitution be sound the 
inflammation will be healthy, or it will assume 
the peculiar nature of the constitutional predispo- 
sition. If scrophula is present, white swelling, 
the most dangerous disease of the joints, is apt 
to succeed. 

■ The chief disease of the joints are Inflamma- 
tion. Dropsy, White Swelling, the Morbus Cox* 
arius or Hip Disease, Anchylosis, and Loose 
Cartilages or extraneous bodies in their cavities. 
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INFLAUUATIOK OF THE JOIHTS. 



That species of inflammation of a joint which 
properly falls under the care of the surgeon most 
generally occurs in consequence of external in- 
jury. It is usually attended with severe pain, par- 
ticularly upon motion; sometimes with rednM3 
of the skin; and always with more or less swell- 
ing. When the inflammation is slight, there 
follows an increased secretion into the cavity of 
the joint producing swelling from the effused 
fluid. When the inflammation is severe, suppu- 
ration and ulceration are apt to occur. These 
are always destructive to the structure of the 
joint. In the first stage of the inflammation, if 
violent, there is great pain generally accompa- 
nied hy high symptomatic fever. In the second 
stage, when suppuration occurs, the cartilages 
covering the hones, the sinovial memhrane, and 
the capsular Hgament generally ulcerate ; and the 
constitutional irritation is then so great that 
there immediately succeeds hectic fever. In this 
state of the parts the disease is apt to extend to 
the bones, which inflame and ulcerate. When 
there is no tendency to scrophula in the habit, 
the inflammation rarely terminates in suppuration 
and ulceration ; hut when this predisposition 
exists, it is apt to terminate in pure white 
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swellings one of the most marked forms of scro- 
phula. 

The consequences of all inflammations are . to 
be deduced from the natural delicacy of the 
organ and its importance in the system. In 
the inflammation of joints there is apt to follow 
dropsy, from the increased secretion of sinovia ; 
mJiao the formation of pus and ulceration, a thick- 
•ening of the capsular ligament and other soft 
pai;jte, with anchylosis. 

Of all the joints, those of the knee and hip 
are peculiarly liable to inflammation. In bruises 
of the hip-joint, the pain is so violent, and the 
taaieness which ensues so complete, that the acci- 
dent has been confounded both with fracture and 
luxation ; but there is this marked difference 
betwixt them, that when the joint is merely 
faruised, the patient can walk for some time after 
the injury, whereas in fracture or luxation he be- 
coaxes instantly lame. 

. In consequence of a fall upon the great tro» 
i^lianter or the knee, the internal apparatus of 
d^ ^ip^oint is so bruised that it immediately 
inflames. When this takes place the pain is ex- 
cruciating both day and night ; the patient 
screams upon the slightest motion ; and, when 
the inflammation rises high, neither bleeding nor 
opiates give the lea$t relief! It is only time that 
allays th^ suffering. This accident frequently hap- 
pens to elderly people, from their being more liable 
to falls ; and they are long of recovering. It is 



144 INFLAMMATION OF THS JOINTS. 

often five or six months before they can turn in 
bed, but at last the inflammation abates and the 
use of the joint is in general restored. 



TREATMENT OF INFLAMED JOINTS* 

In the management of inflamed joints, the 
most absolute rest should be enjoined; and re^ 
course should be had both to topical and general 
blood-letting, proportioned to the severity of the 
local and constitutional symptoms. Topical 
bleeding is best efiected by leeches, and they 
should be applied in much greater numbers than 
is generally done — ^their operation being promoted 
by fomenting the joint for a length of time with 
cloths steeped in warm water. The warm fo- 
mentations, independently of encouraging the 
bleeding, have a powerful effect in subduing the 
inflammation by the relaxation which they pro- 
duce. After the joint has been freely bled, sa- 
turnine lotions are the best applications. They 
should be used warm and kept constantly ap- 
plied. If the inflammation is slight they may be 
employed cold ; but it will be found, in general, 
that warm applications are better suited to inflam*- 
ed joints than cold. J 

It will be proper to apply the leeches again 
and again, should the sevemy of the symptoms 
require it \ while we at the same time purge, 
keep the patient cool and quiet, place him on a 
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low diet ; and have recourse to all those means re- 
commended to obviate inflammation, more espe- 
cially to general blood-letting, according to the 
degree of fever and strength of the patient. 

After the inflammation has subsided, there 
commonly remains a considerable thickening of 
the capsule and other soft parts, frequently at- 
tended with effusion into the joint or surrounding 
bursee, and sometimes accompanied with a slight 
degree of pain. When there is pain or increas- 
ed sensibility these afiections are best treated 
by the repeated application of blisters ; but when 
there is no pain, their removal is most readily 
effected by compression, applied in the form 
recommended for the cure of dropsy of the 
joints. 

When the structure of the joint is completely 
rdJned by suppuration and ulceration, attended by< 
wftstmg hectic fever, we are compelled to hav^ 
recourse to amputation. 



PROPSY OP THE JOINTSf 

All the serous membranes have a natural exp 
halation, which, from a variety of causes, is apt 
to accumulate in a preternatural degree, forming 
various species of dropsy. We have already re- 
marked that the membrane lining the capsules 
of the joints is of the same nature as the serous 
membranes ; and from the same causes a preterm 
natural quantity of fluid is frequently effused intp 
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it. All the larger joints are subject to dropsy, but 
more especially the knee. The following obser- 
vations therefore are applicable chiefly to that 
joint. 

The disease generally succeeds inflammation, 
which often arises from cold or from the irritation 
produced by foreign bodies within the joint ; but 
so far as I Iiave observed, it most commonly fol- 
lows an attack of rheumatism. The fluid is some- 
times contained within the proper cavity of the 
joint, and sometimes confined to the bursie, 
situated immediately above and below the joint. 
When the dropsy is confined to the burss, it is 
indicated by two circumscribed globular swellings, 
one situated under the tendons of the extensor 
muscles immediately above the patella, and the 
other under the ligament of that bone immediate- 
ly below the joint. In this case there is no 
swelling at the sides of the knee-pan. When 
the fluid is contained in the joint, the swelling 
is more extensive, and the tumor is chiefly at 
the sides of the patella, which is raised up, but 
moveable. There is here an evident fluctuation 
communicating a distinct sensation when struck 
■with the fingers ; the fluid can be made, by pres- 
sure, to pass from one side of tlie joint to the 
other, under the patella; there is a degree of 
stifiness and weakness rather than puiu ^ no 
change of colour of the skin occurs; and the 
swelling is sometimes larger and sometimes 
smaller, according to the difierent states of secre- 
tion and absorption. 
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TREATMENT OF DROPSY OF THE JOINTS. 

Articular dropsy is for the most part, like hydro- 
cele, a local disease, and is to be cured by local 
means. The remedies in general recommended 
are, frictions with volatile liniment, turpentines, 
camphorated mercurial ointment, camphorated 
•spirits of wine, or the flesh brush with the occa- 
sional application of blisters. If the disease has 
not been of long standing, the continuance of 
these means is frequently efficacious, particu- 
larly the repeated application of blisters ; but if 
the disease has subsisted for some time, they are 
inefficient, and we must resort to more powerful 
measures. When the swelling could not be discus- 
sedy Heister directed to make an opening into 
the joint, to evacuate the fluid. This practice 
has been followed by some of the moderns, and is 
particularly recommended by the French writers ; 
but it is fraught with the greatest danger. Cases 
are no doubt recorded, where large quantities of 
iluid have been evacuated by puncture, and a cure 
effected ; but the joint is very apt to inflame, 
and I know that instances have occurred, where 
this practice has proved fatal ; so that I am in- 
clined to imagine that in the majority of the cases 
. where openings are said to have been made into 
the joint, they were merely into the bursas. 
Even if puncturing the proper cavity of the joiqt 
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was attended with no danger, still there is 
every reason to believe that merely evacuating 
the water would seldom effect a cure, as it would 
immediately collect again ; and if means were 
had recourse to in order to prevent this, as by in- 
jection, there would follow such a degpee of inflam- 
mation as would endanger the limb, if not the 
life of the patient. 

Dropsies of the joints may be always cured by 
compression. By this alone we may in twenty- 
ibur hours frequently effect more than in months 
of successive frictions and blistering. I have in 
the course of eight days completely dispelled a 
dropsy of the knee-joint by means of compres- 
aion, where blisters and frictions had been tried 
for three months without success. Compression 
is best applied by means of large pieces of dry 
sponge and a roller. In the knee, for example, 
we take two large dry sponges and lay one upon 
each side of the joint. If the dropsy be in the 
bursa?, we place one above the patella and the 
other immediately below it. We then apply a 
roller beginning at the ancle, carrying it to the 
points of the toes, and then returning upon the 
limb, with a moderate degree of tightness till we 
arrive at the knee, where we increase the com- 
pression over the sponges ; we then carry it more 
loosely up the thigh, and end at the groin. The 
bandage should be applied anew every morning 
and evening, as it gradually becomes slacker. 
The swelling in general rapidly disappears and is 
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cot»j^etely gone in the course of a few days ; bnt 
th^ bandage should be continued for some time 
a^eV the swelling has entirely disappeared, al- 
though not with the same degree of tightness 
as during the existence of the disease. Its use 
should be now conjoined with cold bathing, to' 
conlplete the dure. If the joint is much swelled 
the compression will at first no doubt produce 
pain ; but in every successive application of 
the roller, the pain will diminish till it entirely 
disappears. " 

- In whatever joint the dropsy is situated, the 
cocofpression, by means of the bandage and sponge, 
tolast be applied in a similar manner as in the 
knee. 



WHITE SWELLING. 

True white swelling of the joints is a pure scro- 
phulous disease, and the most fatal form under 
^hich it presents itself in this country. Like those 
of other scrophulous diseases, the attacks of white 
dwelling are confined to the period of youth ; and 
it seldom appears after the twenty-fifth year, un« 
less the patient has formerly been afflicted with 
scrophulous affections of the glands. The joints 
of the elbow, knee, wrist, and ancles, are the most 
common seat of this disease, particularly the two 
former ; but the knee is more frequently affected 
than all the other joints put together. 
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The first symptom in this case is generally pain, 
attended with such a degree of debiHty as to 
make the patient faulter in walking; sometimes the 
pain is superficial, and sometimes deep; sometimes 
it extends over the whole joint, but, more commonly 
it is confined to one spot, and becomes diffused in 
the progress of the disease. AVhen the pain is 
deep-seated, it is sometimes felt in the centre of 
the joint, but most frequently in the head of the 
tibia. The pain is in some cases acute, and ia 
others dull j but is always more severely felt when 
the patient becomes heated in bed. Sometimes 
the swelling precedes the pain, but the pain more 
commonly precedes the swelling ; and, in some 
cases, even exists for a considerable time before 
any enlargement of the joint is perceived. When 
the swelling does appear, it soon acquires a firm, 
springy, and elastic feel, and does not pit upon pres- 
sure, like an edematous swelling. It is situated on 
both sides of the joint, but particularly on the knob 
of the tibia. The skin retains its natural colour, 
though the swelling advances. The joint becomes 
tightened and stilT, and, when much swelled, the 
skin acquires a glossy appearance, and is streaked 
with blue veins. Sometimes there is so much sen- 
sibility, that the joint feels hot, and is painful to 
the touch ; but most commonly there is little paio 
upon handling it. This difference of sensibility is 
so striking, as to justify the division of white swell- 
ing into acute and chronic. In the progress of the 
disease, the thigh and leg shrink, and, from the 
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^wasting of the linib above and below the joints the 
tumor oftbe knee becomes more diatinctiy mark-* 
ed. The knee stiff ens, and si wells more and more; 
the: inguinal lymphatic glands often become en^ 
larged ; and the pain is much increased by walkf 
ing, and by the heat of the bed. Id many cases» 
the knee inclines inwards^ the leg and heel turja 
outwards^ and thus the limb becomes much dis* 
torted^ In this stage, the integuments, in general^ 
adhece to the joint, and become quite puffy, and 
the excruciating pain night and day exhausts thu 
patient. Walking is now very painful i the patienA 
is unable to bear the weight of the .body upon the 
limb; he only points the toes to the ground ; and, 
from the bent situation in which he keeps tho 
knee, the hamstring muscles contract, and the 
limb becomes fixed in this position. 

By a careful examination^ upon moving th^ 
joint, there will perhaps be felt a grating, which 
indicates an erosion of the articular.cartilages, and 
.with, this there is frequently combined caries of 
the bones* After this, the sinovial membrane soon 
^ulcerates ; the integuments burst in one or more 
places ; a crude and ichorous matter is discharged^ 
and various sinuses are formed, which communi- 
.cate with the cavity of the joint. The matter coU 
Jected within the joint, or discharged by the si- 
nuses, abounds with curdly flakes, like the coOi- 
^tents of other scrophulous abscesses ; but if there 
is much inflammation, it is fetid and bloody ; and 
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when a probe is introduced, the bones can fre- 
quently be i'elt carious, sometimes even to such a 
degree, as to permit the point of the instrument to 
be pushed into their substance. The disease now 
rapidly advances, racking pain supervenes, with 
restless nights, confirmed hectic sweats, diarrhoea, 
emaciation, and great weakness, which soon ter- 
minate in death. But frequently the patient, after 
becoming hectic, dies without ulceration of the 
sinovial membrane, capsule of the joint, or integu- 
ments. In these cases, the cartilages are found to 
be eroded, and the bones carious, and there is mat- 
ter in the joint. 

There are two species of white swelling, deno- 
minated by systematic writers Rheumatic and 
Scrophulous. The former commences exterior 
to the joint, and the latter within the joint itself. 
They are both purely scrophulous diseases, al- 
though the former has been improperly ascribed 
to rheumatism. The only difference betwixt them 
is, that the one, which begins in the soft parts ex- 
terior to the joint, is always the more manageable 
disease. It is distinguished from the more inve- 
tei-ate, by the pain being not only less violent, but 
more diffused and superficial, and by a puffy and 
elastic feel, wliich is so peculiar, that the inexpe- 
rienced practitioner is apt to believe that the tu- 
mor contains pus, or some other fluid. In this 
species, although tlie swelling is considerable dur- 
ing life, it shrinks so much after death as rarely 



VHITC SWXLLIKG. 

to exceed, except in a small degree, the size o4l 
the sound joinL 

When the disease begins within the joint, th^l 
pain is always deep'Seated, is confined to one spot^ I 
is very severe, and, for a considerable time, pre^l 
cedes the swelling. In this case, it commencefl 
in the bones, the cartilages soon inflame, and uUl 
cerate, the sinovial membrane thickens, the cap^l 
sule becomes cartilaginous, the ligaments alsa(| 
thicken, the cellular substance contains a glarjiti 
fluid, and the whole feels as if the heads of tb4| I 
bones were enlarged, which however is but selif I 
dom the case. The older surgeons, who attend^] 
ed but little to dissection, imagined that in tliif 
disease the heads of the bones were always enlar-; 
ged ; the moderns again, who have more parties j 
ularly attended to pathological anatomy, liav«l 
rarely found them so ; and hence they have de^ I 
nied that they are ever enlarged. The trutlkl 
seems to lie betwixt these two opinions : for everjifl 
one extensively engaged in the dissection of moii/l 
bid bodies, must have occasionally found the head# I 
of the bones enlarged in white swelling, and thi^l 

rlj apt to b« the case, when the diseaj 
b the joint. 
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gntofwliitc swelling must vary ; 
I and state of the t" 
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whethidr it. has been of long or short ; duration—-^'' 
and whether it presents itself under aii acute, or a 
chronic form. 

I^hen the disease is in its commencement and' 
acute, that is when it is attended with much pain, 
on handling, increased heat or tenderness of the:^ 
surface, recourse should be had to local blood-let-1 
ting by means of leeches, or by cupping and scan-*: 
fying. In some instances blood may be evea 
advantageously abstracted from the general sys* 
tem ; although in general it will be better to take- 
it from the affected joint as operating more di^^^ 
rectly on the seat of the disease. 

To be of ultility, the quantity of blood locally ) 
abstracted should be pretty considerable, perhaps 
to the extent of fifteen or sixteen ounces, and, if 
necessary, the bleeding should be repeated again* 
and again at short intervals. 

Its use should be combined with warm opiate 
and saturnine fomentations applied at least four 
times a day, half an hour each time, at the same 
time administering repeated saline cathartics* 
While we have recourse to these measures we 
should enjoin the most absolute rest. If the dis*- 
ease is situated in the knee, the limb should be 
placed in an extended position and moved as lit- 
tle as possible. 

This attention to rest should be strictly kept in 
view, not only in the inflammatory, but in all pe- 
riods of the disease. In the inflammatory stage it 
tends greatly to alleviate the inflanjmation, and in* 
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tV»« stage of suppuration aad ulceration, it con-*' I 
tributes powerfully to the termination of the di-T 
sease, by favouring ancliylosis. As soon as the,] 
heat, increased sensibility, and other marks of, 
acute inflammation are gone, we change ouC; 
treatment. The generality of topical applica^' 
tions, as soap liniment, anodyne liniment, campho- 
rated oil, camphorated spirits of wine, camphora-^ ' 
ted mercurial ointment, turpentines, poultices, 
sea bathing, the pumping ot warm water, and elec-' 
tricity are inert; they have never cured this dis-i^ 
ease J and they are therefore not only unworthy,', 
of our notice, but so iar pernicious as they pre- 
vent us from employing more potent reme- 
dies. 

"Whatever excites external inflammation lessens 
internal vascular action. It seems to be upon 
this principle that caustic issues and blisters 
operate in this disease ; and they should be bad , 
recourse to early, as the only remedies in which,' 
We can place any confidence. 

Blistering, to be of service, should be frequenti 
Jy repeated. A blister should be laid on one sid^ 
of" the joint from which a discharge maybe kep^ ' 
up for ten or twelve days. At the end of this ' 
*inrie it will be better to allow it to heal and ■ 
apply another blister to the opposite side of tha 
joint, than to continue the discharge from tha 
fi*"st, as in this case the external irritation is less 
than when the blister is renewed, because there ia 
a perpetual secretion of new cuticle which de- 
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ds the true skin from the irritating efi'ects of 
I the issue ointment, and consequently lessens the 
r external action. The hiister may be kept open 
[ either by means of the ointment of Spanish flies or 
I davine ointment. The former of tliese sometimes 
[ excites great constitutional irritation, and produces 
Efitranguary ; the latter has no such efi^ects, and is 
[ on that account preferable, more especially when 
[ applied to a surface of great extent. By succes- 
L »ive blistering conjoined with rest, the pain fre- 
I quentiy subsides, the action abates and a cure is 
I effected ; but the blisters should never be applied 
f where there is the least increased external sensi- 
bility, as I have observed that when this is the 
f case they uniformly aggravate the symptoms, 
fTheir use is only applicable to those cases where 
;he pain is deep-seated, and where there is no iq- 
} creased heat or action of the surface, and when 
L these symptoms are present, it should be preceded 
rjiy local bleeding and warm fomentations. 

In the treatment of white swelling, the fre- 
'quent introduction of caustic issues appears to me 
I to be preferable to repeated blistering ; and al- 
I though we introduce peas, to promote a discharge, 
* yet the good effects produced by the caustic is- 
sue seem to depend more on the external inflani- 
mation and irritation which it excites than on the 
discharge. A caustic issue should be introduced 
first at the inner and lower part of the joint upon 
the top of the tibia ; and may be formed either by 
applying a portion of powdered argentum nitratum 
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upon a piece of lint, and retaining it for ten or 
twelve hours by means of adhesive plaster, or by 
dipping a piece of potassa cum calce in water and 
rubbing it on the surface till an eschar is formed. 
When we form the issue by allowing the caustic 
to remain applied, the argentum nitratum is pre^^ 
ferable to the potassa cum calce, as it is not so 
apt to spread. To prevent this effect we first 
aj^ly a piece of adhesive plaster with a hole cut 
in itis centre the size of the issue we mean to 
form ; we then 1 ay upon this opening a little lint 
covered with the powdered caustic ; and, to retain 
all, we apply another piece of adhesive plaster 
above it, and secure it by means of a few turns 
Ddth a roller : — ^in the knee and in those joints 
where the bones are thinly covered, the preferable 
practice is to form the issue by rubbing the caustic 
upon the part, as there is some danger of it pene- 
trating too deep and rendering the bone carious. 
F(m: this reason all issues should be formed either 
above or below a joint, in such a situation as not 
to endanger an opening into its cavity. 

As soon as the eschar is formed, a warm poul- 
tice should be applied and renewed three times a 
day till the slough separates, when an irritation 
is to be excited and a discharge promoted by the 
introduction of a few peas. After the discharge has 
been kept up for a fortnight or three weeks, the 
peas should be withdrawn and the sore allowed to 
beaL At this time another caustfc should be ap. 
plied to the opposite side of the joint, and the 
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issue treated in a similar manner, at the same time 
applying a succession of blisters over every acces- 
sible part of the joint. While this treatment is 
pursued, we must be particularly careful to keep 
the leg extended, otherwise from the pain of the 
issues and the continuing in bed, the patient will 
'draw it up, the hamstring muscles will contract^ 
and the limb will become permanently bent. 

When there is no increased heat of the surface^ 
«nd when the general sensibility is gone, when 
there is little pain in the joint, and when the 
swelling has an elastic and springy feel, manifest 
advantage may be derived from compression » 

We remarked the great use of compression in 
dropsy of the joints ; it will be equally efficacious 
in this state of white swelling. If there is no 
increased sensibility to prevent it, we may, by 
the force of pressure, obliterate any tumour, and 
even the very bones. When the disease is there- 
fore in a complete chronic state, the sponges and 
roller should be applied as recommended in drop- 
sy of the joints. 

When the tumour has suppurated and ulcerated, 
and when there is a discharge of matter, we adopt 
that part of the foregoing treatment which is best 
suited to the state of the disease ; but when the 
discharge is profuse, and when the joint is de- 
stroyed, attended by extreme debility, quick pulse, 
night sweats and other symptoms of hectic, our 
only resource is amputation ; and the low state of 
the patient is rather favourable to the success of 
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the ope'fation. But let it be retnembered, that 
in whatever state the joint is, amputation should 
never be resorted to nor even thought of, till the 
constitution begins to suffer so much as to en- 
danger life, or to irretrievably ruin the health ; for 
when the joint has suppurated, and even when 
the cartilages have been eroded, and the bones 
become carious, attended with considerable consti* 
tutional irritation, the local action has ceased, the 
fever has abated, and a cure has been effected by 
anchylosi&*-the limb having been kept at rest. 



MORBUS COXARIUS OR HIP-DISEASE. 

The morbus coxariusis a scrophulous disease 
nearly allied to white swelling. It most commonly 
makes its attacks, without any apparent cause, be- 
fore the age of puberty j but the disease is not ne- 
cessarily confined to youth, as it sometimes occurs 
in middle life and even in old age, in which cases 
it can be most commonly traced to a blow. Like 
other scrophulous affections of the bones, it is of 
such an insidious nature that in general it has made 
considerable progress before it is observed, as it is 
apt to be mistaken either for growing pains or 
rheumatism. The patient for a long time com- 
plains only of a weakness and weariness of the 
limb, attended with a slight halt in walking and 
a particular uneasiness about the knee. There 
is at thi^ time so little pain in the hip-joint, that 
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the disease has been frequently mistaken ibr some 
aifection of the knee. But if the diseased limb 
be compared with the sound one, it will be found 
much emaciated and considerably lengthened. 
By the thickening of the soft parts within the 
joint, in consequence of the inflammation, the 
head of the bone will be raised to a certain ex- 
tent from the socket, and this might at first sight 
seem to account for the elongation of the limb j 
but we shall soon 6nd that this cause is inade^ 
quate, as the limb is frequently lengthened to the 
extent of some inches. 

Mr Hunter ascribes the lengthening of the limb 
to the diseased side of the pelvis falling lower 
than the other, and upon a careful examination, 
the tuberosity of the ischium will be found to be 
situated lower than that of the opposite side. 
This is always the case when the elongation pre- 
vails to a marked extent, and can only be as- 
cribable to the oblique position in which the pa- 
tient places his body in throwing the weight oa 
the sound leg, which he always does as he is un- 
able to bear any pressure on the diseased limb. 
Although the patient, in this incipient stage of 
the disease, actually complains of more pain in 
the knee than in the hip-joint, it will be perceiv- 
ed that the pain in the knee is not increased 
upon motion ; whereas, if the acetabulum be 
pressed upon, or the joint rudely handled, the 
pain in it is exquisite. If the nates be examined 
after the disease has made a little more progress. 
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that of the affected side will be found to be larger, 
to have lost its natural roundness, and to have 
acquired a flattened form, all arising from the in- 
creased size of the joint, and from the emaciation 
of the glutei muscles. When the disease has 
arrived at this stage, there is considerable pain, on 
the-joint being pressed upon, particularly on the 
fore part a little below the groin, and towards 
the Outside of the thigh, where the joint is more 
superficial 

At this period of the disease, the lymphatic in- 
guinal glands, as in white swelling of the knee, 
are sometimes enlarged. 

This series of symptoms characterizes the in- 
flammatory stage of the disease. 

The second stage, is that which is accompani- 
ed by or terminates in suppuration, and takes 
place with greater or less rapidity, according to 
the activity of the inflammation. When suppu- 
ration ensues, the disease generally terminates in 
one of two ways. Either, after the suppuration is 
established, the head of the thigh bone and the 
acetabulum being carious, an anchylosis takes 
place without the matter pointing externally ; or 
the sinovial xmembrane and capsular ligament ul- 
cerating, the soft parts surrounding the joint, 
inflaming ; swelling, and forming an abscess, the 
matter bursts out externally, and a serous fluid is 
discharged, mixed with curdy flakes. Not un- 
frequently in this case, the patient dies, exhaust- 
ed by the profuse discharge and hectic fever. 

VOL. II. L 
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From the great irritation which accompanies 
diseases of the joints, hectic fever sometimes ap- 
pears early ; but its symptoms are most obvi- 
ous after the formation of matter, and are al- 
ways greatly increased when the abscess bursts^ 
or is opened by art. When the inflammation 
within the joint is increasing and running on to 
suppuration, the pain becomes very acute; the 
patient is hot and restless during the night ; he 
starts in his sleep ; and when the limb is attempt- 
ed to be moved, he screams in agony. 

In the secondary stage of the disease when it 
has terminated in suppuration, there takes place 
a remarkable retraction or shortening of the limb. 
The head of the bone is now plainly out of the 
socket, and in consequence of the destruction of 
the cartilages, ligaments, and bone forming the 
acetabulum, the muscles, more especially those 
which are implanted into the trochanters, retract 
the bone and shorten the limb to a considerable 
extent. When the disease has been of long dura- 
tion, not only all the soft parts immediately con- 
nected with the joint are destroyed, but the ca- 
ries destroying the acetabulum, penetrates deep 
into the bones of the pelvis, attacks the head of 
the femur, and even extends to its neck. 

I believe that this disease, like true white swell- 
ing, always originates in the bones; and it has 
been found upon dissection, that it generally, if 
not always, commences in the acetabulum. The 
cartilages soon inflame and ulcerate, the aiticu- 
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lar cavity soon becomes carious, and, in the pro- 
gress of the disease, the caries extends to the head 
of the OS femoris. The Morbus Coxarius, by an 
inexperienced practitioner, might be mistaken in 
the stage of suppuration for lumber abscess ; but 
it may always be distinguished by the wasting 
and shortening of the limb, by the enlargement 
and flatness of the hip, and by the pain in the site 
of the joint, which is aggravated on pressure or 
motion. 



TREATMENT OP MORBUS COXARIUS. 

Amongst the ancients from the time of the 
Arabian Physicians, the actual and potential cau* 
teries were much employed for the cure of pains 
of the bones and diseases of the joints ; and by 
them, therefore, this affection was treated much 
in the same manner as it is now. In the early 
stage of the disease, it has been proposed to em- 
ploy fomentations, the Bath water, blistering, 
cupping, and topical bloodletting ; but there is 
nothing we can place any dependence on except 
the caustic issue. Perhaps blistering and topical 
bloodletting conjoined with rest, may have some 
effect when employed very early; and where 
there is evidently much acute inflammation, the 
application of leeches with warm fomentations 
is highly proper. But we should never waste 
time on trifling and insignificant remedies, when 
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we. can employ the caustic issue, which the con- 
curring testimony of the ancients and moderns 
declares to be the only efficacious remedy in this 
disease. It is useful at all periods of the disease, 
and when employed early, before the suppurative 
stage commences, it never fails to effect a perfect 
cure. Even when suppuration had taken place 
and the pain was exquisitely acute, I have 
known the caustic give such relief, that the patient 
was able to sleep sound, the night of its applica- 
tion, although the pain of the disease had pre- 
vented him from doing so for many weeks. The 
caustic issue seems to act not so much by the dis- 
charge it produces, as by the external irritation 
it excites, by which the internal inflammation is 
relieved, or a state induced favourable to anchy- 
losis. The issue should be large and frequently 
renewed ; its use ought to be persevered in for a 
length of time; and during its employment the limb 
should be kept corapletly at rest by confining the 
patient to a couch. If the joint has suppurated or 
become carious, the limb ought to be kept extend- 
ed, because, should it anchylose, the extended po- 
sition is the most serviceable in which the limb can 
be fixed. The place most favourable for the in- 
troduction of the issue, is the hollow immediately 
behind and below the great trochanter. While 
we pursue these local, means, the constitutional 
treatment in the advanced stage of the disease, 
should be the same as in lumbar abscess — opi- 
ated to mitigate pain, diluted sulphuric acid to 



ANCHYLOSIS. 165 



restrain hectic sweats, and bark, wine, and gene< 
rous diet to support the strength. 



ANCHYLOSIS. 

Anchylosis is the union of the extremities of 
two or more bones, which were originally intend- 
ed to be moveable in the joint, and is a process fre- 
quently employed by nature to cure carious and 
diseased joints. It also often occurs in joints 
which are otherwise sound, and may arise either 
from the bones being joined together by ossific 
matter, or by the contraction of the tendons 
and ligaments surrounding and connecting the 
joint. This affection more frequently occurs in 
advanced age than in early life, particularly in 
the spine and in the articulation of the ribs with 
the vertebrae. When the anchylosis is formed by 
bony union, the disease is said to be complete, 
and when it occurs in consequence of contrac- 
tion of the ligaments and tendons, it is termed in- 
complete. 

In early life, anchylosis is very seldom an origi- 
nal affection, but is generally the consequence of 
some other disease. Hence, when it occurs in 
young subjects, it arises from inflammation of the 
sinovial membrane covering the articular cartila- 
ges J from eroded cartilages and carious bones, as 
in white swelling ; from rheumatism attended by 
effusions into the bursas and joints ; from luxations 
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which have remained long unreduced ; from frac- 
tures wliicli involve the joint, or are situated near 
it; and from wounds of the capsular ligament ; ia 
fact, whatever disease of a joint excites ulceration 
of the cartilages, and renders the bones carious, 
will induce anchylosis. It occurs however,^ more 
frequently in consequence of white swelling, than 
from all the other causes which I have enumerat- 
ed. When anchylosis takes place in old age, it 
arises from the ossification of the ligaments an4. 
cartilages of the joint. 
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When the articular surfaces are joined by ossf- 
tic matter, and the anchylosis is complete, the dis- 
ease is incurable, and indeed any attempt made 
to cure it would be productive of danger. Be- 
sides, when anchylosis is consequent upon ulce- 
rated and carious joints, it can hardly be viewed 
in the light of disease, and nothing should be done 
to retard or prevent its formation, as it is a very 
desirable termination to the diseases of suppurat- 
ing and carious joints. In the advanced stage of 
white swelling and other articular diseases, when 
the irritation abates and the discharge lessens, as 
there is a chance of the disease being cured by 
anchylosis, the limb should be so placed, as that 
in Lhe event of this mode of cure being accom- 
[jlished, it may prove most serviceable to the pa- 
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tient. This is effected by extending the joints of 
the lower extremity, and placing those of the up- 
per in a state of semiflexion. 

When the anchylosis is incomplete, and depends 
upon a contraction of the ligaments and tendons, 
it is in general easily cured, even although the 
disease has been of long duration. In this state 
of a joint, all that is requisite, is to move it gently 
and steadily from day to day, increasing the mo* 
tion and extending the ligaments and tendons 
more ^nd more, as the flexibility increases. Va- 
rious medicated baths, embrocations and lini* 
ments, have been recommended for the cure of 
imperfect anchylosis ; but the chief virtue resides 
in the friction and movement of the joint, and not 
in the applications. By bathing the anchylosed 
joint with hot water, at the same time rubbing it 
with soap and moving it gently backwards and 
forwards three times a day, half an hour each time, 
we shall almost always succeed in curing the dis* 
ease when resident in the ligaments and tendons ; 
or, instead of the hot water and soap, olive oil or 
axunge may be used in the friction, which is more 
easily managed, and is a preferable practice.^ 



* A very remarkable case of Anchylosis is detailed in the 
eighth volume of the abridgment of the Philosophical Trans- 
actions. The skeleton was preserved in I'rinity College, 
Dublin. Two drawings representing a front and back view, 
were taken of it by Dr. Ramsay, lecturer on Anatomy and Phy- 
siology, from which engravings were published. 

There is an Anchylosed skeleton in the Museum of the Cgl« 
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LQOSE CARTILAGES IN THE JOINTS. 

Loose cartilaginous substances have frequently 
been found in all the joints of the human body^ 
but they occur most frequently in the knee. 
Upon a superficial examination, we might be led 
to' imagine, that these extraneous bodies in the 
knee joint were nothing but the semilunar carti- 
lages broke loose from their attachments; but 
this cannot be the case, as the same phenomena 
have occurred, in the elbow, ancle, and many 
other joints ; although it is only in the knee, that 
they arrest our attention and require our interfe- 
rence, from their frequently slipping betwixt the 
ends of the bones and producing lameness and 
exquisite pain. They are in general of the size 
of a small almond, and frequently less ; but I 
have seen them nearly as large as the thumb. 
Sometimes there is but one of these bodies pre- 
sent in the joint, sometimes there are two or three, 
on other occasions there have been several, but in 
general their number does not exceed one or two. 
It is Dnly when they get betwixt the bones that 



lege of Surgeons of London, similar to the above, but more re. 
markable, as belonging to a subject in the meridian of liffl^ 
while that in Trinity College was the skeleton of a man far ad- 
vanced in years. 
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they are productive of distress, and then they 
cause instant lameness. 

The complaint is generally unattended with ' 
any swelling or discoloration^ and the patient feels 
no inconvenience except when the foreign body 
gets betwixt the articular surfaces, when it pro- 
duces instant lameness and pain ; and this, when 
it frequently occurs, is followed by a degree of in- 
flammation, which requires several days rest to 
remove. At other times there is a fullness about 
the joint, with stifihess and slight dropsical effu- 
sion, particularly afler much exercise, and when 
the patient has been annoyed by the foreign body 
getting betwixt the bones. When this is large, it 
produces comparatively speaking little inconve- 
nience, for then it is not so apt to slip betwixt the 
head of the tibia and the condyles of the femur. 

The formation of the foreign body is always 
preceded by inflammation in the cavity of the 
joint, which generally can be traced to some ex- 
ternal injury, although on other occasions this 
inflammation is the consequence of rheumatism, 
and th^ appearance of the extraneous substance 
soon follows the accident, or rather the inflamma- 
tion induced by it. During the inflammation, an 
effusion of coagulating lymph takes place from 
the sinovial membrane covering the articular sur- 
faces i into this, vessels shoot by which it becomes 
organized ; and as the action of all secreting ves- 
sels forms a structure analogous to that from which 
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they originate, it soon assumes the nature of car- 
tilage, and sometimes of bone, or of both. 

This seems to be the mo»t rational way of ac- 
counting for the occasional appearance of preter- 
natural cartilaginous substances in the joints. It 
has been observed that they are sometimes attach- 
ed, and sometimes loose; but it is evident that 
they must at the first have been attached by means 
of those vessels by wliich they are formed, and 
that in consequence of some accident, the attach, 
ment has been broken, and the body become dis- 



These foreign bodies are smooth and polished ; 
they generally have a convex and concave sur- 
face, formed by the action of the joint while they 
are yet soft i and, upon being cut into, they are 
found to be partly cartiIaginous,and partly osseous. 

The more frequent formation of these cartilagi- 
nous substances in the knee than in any other 
joint, does not depend upon any peculiarity in the 
structure of this joint, but arises from the knee 
being frequently exposed to falls, twists, and other 
accidents, by which the inflammation that engen- 
ders them is excited. 



TREATMENT OP LOOSE CARTILAGES IN THE JOINTS, 

It must at once appear, that the only radical 
cure for preternatural substances in the joints, is 
to cut them out i but openings into the joints, ea- 
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pecially SO large a joint as the knee, is not with- 
out danger, from the inflammation which is apt to 
ensue. I must not conceal that Home, Abeme- 
thy, and some other surgeons have cut these bo- 
dies out of the knee joint with success; never- 
theless, in such a case I should not venture to 
operate, unless compelled by the most urgent ne- 
cessity. I should rather, with a view to confine 
the foreign body to one situation, and to prevent 
it from slipping betwixt the bones, have recourse 
to a tight roller, or a laced knee pan, as recom- 
mended by Mr. Hey of Leeds. Mr Hey, a great 
practical surgeon, was so afraid, from what he had 
seen, to make openings into joints, that he re- 
commends a bandage to be kept tightly laced 
round the knee ; and he says that as long as this 
bandage was worn, the patient was able to sup- 
port his complaint. 

If the patient is in that rank of life that his 
complaint interferes with his daily occupation, or 
if he insists on an operation, the joint should al- 
ways be cut into, on the inside of the knee, be- 
cause the extraneous body can be pushed higher 
above its original seat on that side, than it can be 
on the other ; and in performing it, we ought to 
take care that the wound in the integuments does 
not correspond with that in the capsular ligament. 
The operation can be performed only when the 
foreign body can be brought to present at the in- 
side of the knee. This opportunity therefore must 
be watched for, and when it occurs, an assistant 
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should grasp the loose cartilage betwixt his finger 
and thumb, and fix it by pressing high upon the 
.inner condyle, while the surgeon pulls the integu- 
ments towards the inside. He should then make 
a longitudinal incision, in the extended state of 
the limb, directly upon the substance, and so as to 
admit of its being easily forced out. After the 
cartilage has been expelled by the pressure of 
the fingers, or hooked out by a tenaculum, if the 
integuments are let go, they wil) immediately re- 
tract and cover the wound in the capsule. The 
edges of the wound are to be kept in contact by 
adhesive or black court plaster ; the limb is to be 
immoveably fixed in the extended position ; and 
any rising inflammation must be repressed by sa^ 
turnine lotions and leeching. Previous to the 
operation bloodletting, cathartics, and low diet 
should be enjoined ; and after it, the most abso- 
lute rest is necessary to obviate inflammation and 
ensure adhesion. 



SECTION II. 

ACCIDENTS OF THE JOINTS. 

The joints are liable to partial injury, but the 
accident which most frequently calls for the inter- 
position of the surgeon is luxation ; and this, like 
fracture, may be either simple or compound* 
In the former, the bones constituting the joint are 
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simply displaced, and although when not reduced, 
the injury may occasion lameness, it never, at least 
in the extremities, hazards the life ot: the patient ; 
whereas, when the luxation is compound or com- 
plicated witi) a corresponding wound of the inte- 
guments, it not unfrequently produces death, even 
under the best treatment. 



A sprain is the violent stretching of the liga- 
ments, and all the other soft parts connected with 
or surrounding a joint. In consequence of exter- 
nal injury, the connecting ligaments of the bones 
are forcibly distended and sometimes ruptured ; 
the tendons of the muscles which are implanted in 
the immediate neighbourhood are wrenched ; the 
muscular aponeurosis which binds the joint is ex- i 
tended ; the nerves, blood vessels, and skin are 
violently stretched, so as to injure their structure ; 
and the subcutaneous veins are not unfrequently 
burst, giving rise to extensive ecchymosis. 

Sprain is nearly allied to luxation, the distinct | 
lion betwixt the two consisting in this, that in 
sprain the ligaments are ibrcibly stretched and 
sometimes torn, which accident is followed by in- 
jlammatton and loss of power ; wHereas, in luxa* 
tion, they are completely burst up, and the heads 
of the bones are displaced. 

The same parts are injured in sprain as in luxa- 
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tion, and the former is to all appearance a,^ess 
dangerous accident than the latter i yet sprain is 
often as injurious to the structure of a joint, and^ 
as fatal in its consequences — not unfrequently end- 
ing in anchylosis, or sometimes giving rise to ex- 
tensive inflammation, which terminates in gangrene 
and death. 

The joints most liable to sprain, are those that 
admit only of flexion and extension, and are 
strengthened by lateral ligaments. Of these the 
most frequently injured in this manner, are the 
ancle and wrist, which arises from their greater 
exposure. A sprain of either of these joints is al- 
ways a troublesome accident, in consequence of 
their numerous complication of ligaments. The 
first effect of the injury is swelling, ia consequence 
of hlood eflPused from the ruptured veins ; the 
second is inflammation, in consequence of the for- 
cible stretching of all the soft parts ; and the third 
effect is weakness or want of power in the joint, 
in consequence of the loss of tone in the liga- 
ments and tendons of the muscles. When the 
sprain is sliglit, there is little inflammation and 
little pain, except on motion, and any swelling 
which occurs, immediately follows the accident, 
and arises from the blood effused from the rup- 
tured veins. The skin in the neighbourhood of 
the joint is discoloured from this effusion of 
blood, which, like ecchymosis in other parts, gra- 
dually becomes of a lighter shade, changing from 
black to yellow, and at length entirely disappear- 
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ing. When the ligaments are torn the joint re* 
quires a great length of time to recover. 

Sprain may always be sufficiently distinguished 
from luxation, not only by manual examination, 
and by the form of the joint, but by the patient 
being always able to use the joint to a greater 
or less extent immediately after the accident; 
whereas, in luxation it is from the first immove- 
able. This last mark, however, can be depended 
on, only for a short time after the accident, as in 
a few hours, the swelling and pain prevent the 
patient from using the joint in the least degree. 



TREATMENT OF SPRAINS. 

There is no injury in which a speedy cure and 
a complete command of the function of the part 
depend more upon attention in the treatment, 
than in that of sprain. Patients finding that they 
can walk immediately after it, persist in doing 
so as long as they are able ; by which such a de- 
gree of inflammation and swelling frequently suc- 
ceed as to endanger the limb. The first point, 
therefore, to be attended to in the treatment of 
sprain, is to keep the limb in a state of rest, which 
should be particularly enforced, however slight 
the accident may be, and put in practice as early 
after its occurrence as possible. This may either 
prevent the accession of inflammation, or repress 
it if it has already taken place. The parts should 
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be freely blooded by leeches, and the number ap- 
plied should be much more considerable than 
what is commonly used. Thus, instead of era- 
ploying a few leeches, which can be of little ser- 
vice in a case of this nature, from twelve to 
eighteen should be placed all round the joint, and 
the bleeding promoted by immersing the parts in 
warm water, or what is preferable, in a warm so- 
lution of opium and the acetate of lead. This, 
while it promotes the bleeding, has a greater ten- 
dency to repress the inflammation and aflbrd 
relief than the warm water. No harm can 
possibly arise from free bleeding, and as it tends 
greatly to prevent or abate the inflammation, to 
lessen the pain, shorten the period of confinement 
and save the joint, it should always be had re- 
course to. The leeches should therefore be re- 
peated according to the urgency of the symptoms, 
and their use persevered in till the inflammation 
is completely subdued. While we adopt this 
mode of procedure with regard to bleeding, the 
parts should be fomented or immersed in the opi- 
ate and saturnine solution, three or four times in 
the twenty-four hours, for at least two hours each 
time, — covering them in the interval with cloths 
dipt in the solution heated. It will be found, that 
this practice of free-bleeding and fomenting will 
abate the inflammation sooner than any other 
mode which can be adopted. As soon as th0, 
acute state of the inflammation is gone, and tbft 
patient can permit the joint to be handled. 
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further, bleeding and fofnenting should be laid 
aside, and the parts gently rubbed every four or 
five hours with camphorated spirits of wine, or 
with the anodyne liniment. This treatment will 
soon entirely remove all remaining inflammation 
and pain, but the joint sometimes continues long 
feeble, owing to a loss of tone in the ligaments 
and tendons of the muscles. This state of weak- 
ness 18 best counteracted by cold bathing, and 
the application of a^ roller. 



LUXATIONS. 

02NERAL OBSERVATIONS ON LUXATIONS. 

A luxation is the displacement of a bone from 
its articular cavity. When this accident occurs 
in consequence of external injury, there is always 
a complete laceration of the capsular ligament,-^ 
a laceration also to a greater or smaller extent, of 
the lateral or peculiar ligaments, and sometimes 
of those muscles which are implanted near the 

■ 

head of the displaced bone, — and not unfrequent-* 
ly^ fracture. 

All the joints of the body are liable to be oc-« 

casionally luxated, although it requires a greater 
degree of violence to luxate some Joints than 
others. The orbicular joints, or those which con^** 
sist of ball and socket, are the most easily displac- 
ed, and the facility with which they are luxated 

VOL. n. M 



iJCHEAAL OBSERVATIONS ON LUXATIONS. 



■generally renders the luxation complete. The 
'hinge joints are luxated with more difficulty, and 
hence their articular surfaces are rarely so entire- 
ly displaced as to form a complete dislocation. 
When there are projecting points of bone, as ia 
the ancle, there can be no lateral lUxation with- 
out a fracture. 

The orbicular joints possess a greater range of 
motion than the hinge joints, and are therefore 
more liable to be displaced. In the hinge joints, 
■which admit only of flexion and extension, luxa- 
tion is more rare. Independently of the security 
of lateral ligaments, the bones frequently lock in- 
to each other, as in the elbow and ancle ; and 
hence it requires great force to luxate them. 
Where a hinge joint is not thus guarded by bony 
processes, as the knee, the joint is protected by 
numerous and strong ligaments ; the knee there- 
fore, although very subject to disease, is rarely 
luxated. 

The marks which characterize luxation, are dis- 
tortion, pain, inability to move the injured limb, 
a fixed state of the joint, and a lengthening or 
shortening of the limb. The nature of the acci- 
dent may be detected also by manual examination. 
Although some of the symptoms now enumerated 
be present in fracture, yet when taken collectively, 
they always sufficiently point out luxation. Distor- 
tion is oo doubt an attendant upon fracture, as well 
as luxation ; pain and inability to move the llnqb 
also accompany fracture and extensive contusion ; 
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but a fixed state of Uie joint, with great ; 
upon attempting to move the limb, and a lengti 
ening or sliorteoing of it, conjoined with what i 
discoverable od manual examination, will alway* 1 
lead us to distinguish luxation from all other aotj 
cidents, In all the luxations which I have seei 
the head of the bone was so locked or tixed, 
the limb was much circumscribed in its mottonm 
or rendered nearly immoveable; whereas in fra< 
ture, it can be freely moved in all directions. 
an exception however to this remark, it may I 
stated that a case occured to Mr Astley Coopei 
where, although the head of the thigh-bone 
lodged in the thyroid hole, the limb could b* 
moved with great freedom immediately after thtf 
accident ; in the course of three hours, the head 
of the bone became flrmly fixed by the action of 
the muscles, by which the limb was rendered im- 
moveable". 

When the articular surface of a bone i« dift 
placed, the limb is either lengthened or Hhorteo* 
ed, according to the nature of tlie luxatioo. 
Thus in luxalioi) of the thigh upwards and bae^ 
wards, when the bead rests upon the 

t.\h6 limb is shortened; while when ti» 
> lodged upon the t 
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tion in the length of a limb, invariably follows 
every species of luxation. When there does not 
exist much swelling in the neighbourhood of the 
injured joint, the surgeon, by careful manual ex- 
amination, will most commonly be able in luxa- 
tion to feel the articular cavity empty, and the 
head of the displaced bone lodged in its imme- 
diate vicinity. As the future comfort and hap- 
piness of the patient depend upon the surgeon's 
ascertaining the exact nature of the injury, the 
discriminating symptoms betwixt fracture, sprain, 
and luxation, should be deliberately weighed, in 
order, if possible, to prevent the confounding the 
nature of an accident, which at an early stage 
may be easily remedied, but which, after the lapse 
of a short time, it is beyond the reach of his art 
to rectify. 

The capsular ligament is so very weak, that it 
is little security against luxation, and seems more 
intended to contain the sinovia than to protect 
the joint. The chief securities are the form of 
the joint with regard to its bones, its peculiar li- 
gaments, and the tendons of the muscles implant- 
ed round it. Though the muscles afford a great 
security against luxation, it must be recollected, 
that in the moment of the accident, those which 
assist in retaining the head of the bone in the 
socket are placed in a peculiar situation. As the 
force is suddenly applied, they are taken as it 
were by surprise, and are unprepared to resist. 
Hence the head of the bone is more readily t~ 
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placed, than if these muscles, were in strong ac^ 
tion. From. the securities afibrded by the bones 
and ligaments^, the hinge joints- are more difficult 
ta luxate than the orbicular joints. Hence the lux« 
ation of the former is always attended with great- 
er danger than that of the latter^ although the 
displacement is never so complete, because a 
greater force is required to produce the accidentf 
and: the .laceration of the. soft parts is generally 
qiore extensive* . Still when luxation is not coBft- 
plicated with a wound, when there is little injury 
done to the soft parts, and when. a surgeon has 
been, called shortly after the accident, the dislo* 
-cation cannot be viewed as a serious injury. But 
'although the luxation may not be attended with 
any yiplent hurt of the soft parts, and although it 
may speedily be reduced, it sometimes happens 
1;hat the head of the displaced bone has been so 
rtttuated, as to press upon the principal nerves of 
theilimb, and produce numbness and palsy; and 
;these affections sometimes continue for an indefi- 
nite time after the pressure is removed. This state 
fr^ueotly happens when the head of the shoulder 
|K>pe is lodged in the axilla, so as to compress the 
cord of nerves which goes to animate the musdes 
of tlie arm. I was once called to a female who 
liad dislocated her shoulder by falling over a bed. 
."Xhe.head of the bone was lodged in the axilla, 
fioid although it had only been displaced for twelve 
-houra and was easily reduced^ the brachial plexus 
hade bf a so compressed, that notwithstanding the 
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continued use of frictiona with a variety of lini- 
ments, the fingera remained curved and powerless 
at the end of twelve months after the accident. 
Whether she ever entirely recovered the use of 
her hand I do not know, as I had not an oppor- 
tunity of seeing her, or hearing from her, after 
that time. From the pressure of the head of the 
bone upon the veins and lymphatics, the lower 
part of the limb is frequently swelled, and the 
pulse sometimes beats languidly, or is suppressed 
by the compression of the principal artery. 

When a joint has been long dislocated, the 
head of the displaced bone acquires ne^ connec- 
tions, and an artificial socket is formed with which 
it contracts adhesions. Jf the head of the bone 
rests among the muscles, the new socket is 
formed by the thickening and adhesion of the 
surrounding cellular substance, and in this case, 
the articular cartilage covering the head of the 
bone remains without undergoing any alteration. 
Jf it is in contact with a bone, the periosteum is 
rubbed oft' in consequence of the friction ; by the 
increased action of the vessels granulations are 
formed ; ossific matter is at last deposited ^ and 
thus a bony socket is formed. In both these cir.. 
cumstances, tbe original articular cavity fills up 
partly by ligamentous, and partly by ossific mat- 
ter, the muscles become permanently contracted, 
and when this ciiange has taken place, it becomes 
difficult or impossible to dislodge the head of the 
luxated bone, and it is not always sale to atteu 
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it.' In IttZfttton of the shoulder or hip, the motion 
of the joint is lost ; but after a time^ the new ctk* 
yntf is formed, and the limb then regains a cef* 
tain d^ree of motion, although from want of its 
fonner sfction, it always becomes emaciated, and 
remains weak. 

The head of the boDe most commonly con* 
tinuea fixed in thdt situation in which it h placed 
by the accident ; but sometimes the action of the 
stmsdes, subsequent to the dislocation, changet 
its position. This not unfrequently happen^ to 
the head of the shoulder bone, which, in conse- 
qoence of the dislocation, is carried into the axilla ; 
bat afler a short time, the muscles "change its di- 
irection and retract it under the great pectoral 
tnusde, where it lies upon the chest. This se« 
cJondary efkct of the muscles upon the displacied 
botie, was first observed by Desault and other 
French surgeons, who termed it a consecutive 
Icixation, in contra-distinction to the luxation 
fvhieh was caused by the accident, and which 
Uifey called a primitive luxation* These two di« 
vMons form a good distinction in practice. 

• The observationa which we have now made 
ajp^y entirely to luxations caused by external vio« 
lence^ but a bone may be wholly or partially dis« 
pifliced from its articular cavity by disease. In cdn- 
sequence, also, of a relaxed state of the ligaments 
and muscles, even the common action of the part 
ipvill throw out the bone. When those muscles 
which are implanted near the head of a bone, and 
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one of the chief uses of which is to fetsUn the 
bode in its place, become paralytic, the bone drops 
from its socket. A bone is also sometimes 'slow- 
If displaced, by tumors forming within the ca- 
vity of the joint; or sometimes the socket is at- 
tacked with caries, and, after its destruction, the 
muscles retract and displace the bone, as happens 
in the advanced stages of the hip-disease. In '^l 
these cases the luxation is more unmanagenble 
than when it occurs in consequence of extsernwl 
violence. 



GENERAL TREATBIENT OF SIMPLE LUXATIONS. 

'. . » - 

It is universally admitted, that every luxated 
joint should be reduced as speedily as possible'; 
and this will be found more or less easy, according 
to the strength of the muscles, and the length ot* 
time the joint has been displaced. 

It is impossible to say after what length of time 
a luxation becomes irreducible. In the orbicular 
joints, it is longer of arriving at this state than in 
the hinge joints ; because in the latter, the luxa- 
tion is generally the consequence of a greater de- 
gree of violence ; and because the bone being 
seldom completely displaced, the inflammation 
which ensues soon stiffens and partially anchylo- 
ses the joint. 

The two great causes which oppose the reduc- 
tion of the bone, as we have just now observed. 
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we the resisting power of the muscles, and thtt 
length of time the bone has been displaced. The 
diflSculty of reduction arising from the length of 
time a bone has been displaced, does not depend 
merely upon the adhesions which it may have 
firmed with 'the neighbouring parts, but proceed! 
in a great measure, from the permanent contrac- 
tion of the muscles. This contraction is not readi* 
Ij overcome,^ — Whence they are with difficulty elon- 
gated, and the difficulty increases in proportion 
to the length of time the luxation remains unre- 
duced. As the resisting power of the muscles, 
and the length of time a bone has been displaced, 
form the chief barriers to the reduction, it must 
therefore follow, that the longer a bone has been 
displaced, and the stronger and more muscular 
^be patient, the more difficult will be the reduc- 
tion. In childhood, in old men, and in females, 
when the luxation is recent, we generally succeed 
with very little force ; whereas, in strong muscu- 
lar/men, it requires great power to overcome the 
sc^iistance of the muscles. 

• It is now agreed, that the best way to reduce a 
luxation is by means of extension and counter ex- 
tension; and in its application, there are a few 
fixed principles which guide our practice. 
'. 1^/, The resisting power or the counter exten- 
sion, should always be fully equal to the extending 
power, otherwise the resistance will not be suffi- 
cient to oppose the extension, and the bone, from 



186 GENERAL TREATMENT OF SIMPLE LCXATIOHS. 

the cavity of which the luxation has taken place 
will yield and prevent the reduction. 

2rf, The counter extension should always be 
applied to that bone whence the luxated bone baa 
been forced ; while the extending power should 
be applied, if possible, to the farther extremity 
of the displaced bone*. 

3d, All those muscles which can exert any in- 
fluence in opposing the reduction, should be put 
in a state of relaxation. Thus, in reducing luxaw 
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vemey, Wr Pott, and the English Burgeona reduce by applying 
the extending force to the inferior part of the luxated bone; 
while Desault always applied the extending power to the lower 
part of the limb, — us to the wrist, in luxations of the shoulders, 
and to the ancle, in laxationa of the hip, and this practice is 
now universal amongst the French surgeons. They assign aa 
their reason, that by so doing, they act with a longer lever, by 
which, the reduction ia rendered easier ; and they aflina that 
they are lesG liable to excite a spasmodic action in the muEcl«s 
immediately connected with the joint, as in the biceps, when 
the head of the shoulder bone is thrown downwards into the 
Bsitla. But by adopting this practice, we are in great danger 
of injuring the elbow or wrist joint, or both ; besides, by ex- 
tending the forearm, we put the long, head of the biceps on the 
stretch, which will not only produce great patn, but also impede 
the reduction. The reduction of the shoulder should therefore, 
I conceive, always be bttempted with the forearm bent ; the 
extending power should be applied to the lower end of the hn- 
inerus, and we can easily extend the lever by lengthening the 
cords. 
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tioti of the shoulder and hip-joiiitSf we place the 
elbow and knee joints in a state of flexion. 

4Afr The extending power should not be ap- 
plied in jerks^ nor vioientlfi but conducted slowly 
and steadily. Compound pulleys are therefore 
preferable to cords pulled by many assistants } be* 
cause the extension requires only one person to 
dSectit, and can be more uniformly and gradual 
ly applied ;. it is at the same time more powerfiil, 
and any intelligent person can easily calculate the 
force which he employs. 

Stk^ The extension should be applied in that 
direction, which will most effectually raise the 
head of the displaced bone from the unnatural 
.V situation in which it is lodged ; but when this is 
aXXXKnplishedi the extension should be continued 
in the natural direction of the bone, inclining it 
80 as to keep its head from catching on the edge 
of ithe socket or any bony, process, 
.. .:And. 6thf In the redaction of luxation of the 
laii^ger joints the extension and counter extern 
alon should always be committed to assistants, 
wliile the surgeon should place himself at the dis- 
located joint, to ascertain the progress that is 
made in the dislodgement of the head of the bone 
froth its unnatural situation, and otherwise to dU 
rect the measures necessary to effect its reduq- 
tioD. 
: These, few general principles, besides regulat? 
ing the whole of our conduct in the management 
of luxation, point out the danger and impropriety 
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ofemplo^'ing the ambe of Hippocrates, the tabl6' 
napkin recoramended by Heister, the door and 
ladder, and other machinery delineated in Oriba- 
sius. Pare, Scultetus, Uc. 

All these instruments, which have been particu- 
larly employed in luxation of the shoulder, while 
they extend the bone, force its head against the 
edge of the glenoid cavity, endangering its being 
fractured, as well as rupturing the vessels, and 
being apt to break the humerus. On one occasion 
when the ambe was used, the artery was torn, and 
the surgeons were compelled to amputate imme- 
diately. 

In poweriUl men, where it is difficult to over- 
come the contraction of the muscles, it has been - 
recommended to induce weakness by intoxicatioiij' 
bloodletting, the warm bath, and by exciting nau- 
sea by means of small and repeated doses of tar- 
tarite of antimony. This plan may be adopted, 
but, I believe the preferable practice is by slow 
and repeated extension to exhaust their strength. 
Where the patient is strong, and the luxation not 
recent, gradual extension should be applied, and 
continued at intervals for half an hour, repeat- 
ing it evening and morning for several days in 
succession, — not with a view to effect the reduc- 
tion, but to destroy adhesions, and to elongate and 
fatigue the muscles. Afcer this practice has been 
persisted in for a iew days, it is wonderful with 
what ease the bone is sometimes replaced. In 
this way I have been able to reduce lusalioQlL^- 
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tiie.'Sbouklery of three months duration, without 
much difficulty. When luxation occurs in the 
round joints, even although not very recent, the 
reduction should always be attempted with care, 
partioiilarly in females, and in old and debilitated 
subjects. 

"When the extension has been so successfully 
applied, as to bring the head of the displaced 
heme OB a level with its articular cavity, and is 
dropped suddenly, the head of the bone being at 
the same time directed towards the socket, the 
mqseles will draw it into its place with a sudden 
noise or jerk. We shall be assured of the reduc« 
tion by the diminution of the pain, by the free* 
dom of nfiotion, by the natural appearance of the 
joints by the limb being of the same length with 
the sound one, and by manual examination. AU 
tbeugh the joint after reduction resumes its natu- 
ral form, it always appears larger, because from 
the 'laceration of the capsular and other ligaments, 
t^iO' bones are never so completely braced down 
aod held together as before their rupture. This 
enlargement is always most conspicuous in the 
hinge joints ; and I have observed it in a more 
marked degree in the elbow, than in any of the 
other articulations. i 

<^*Although it be desirable to reduce every lux*' 
ated joint as speedily as possible, no attempt 
should be mode to effect it when the joint is swell* 
ed and inflamed, our practice here coinciding. en* 
tirely with that respecting fractures; and there 
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may exist in luxation as in fracture, two states of 
swelling, — one, which immediately follows the in- 
jury, and arises from blood eiiused into the cellu- 
lar substance, in consequence of ruptured veins, 
~^nd another which follows at some distance of 
time, from increased vascular action. In the for- 
mer there is neither heat nor redness, and, compara- 
tively speaking, the pain is little j in the latter there 
are tension, heat, redness, and great pain, especial- 
ly when moved. The first state does not preclude 
us from immediately attempting to replace the 
luxated bone. In the second state of tiie limb, 
no attempt should be made at reduction, till the 
inflammation, pain and swelling are subdued, 
which is to be effected by local bloodletting, sa- 
turnine lotions, warm saturnine and opiate fomen- 
tations, conjoined with rest. 

After the reduction i^^eflected, the joint should 
not be moved for some time. The limb should be 
kept at rest and secured by a bandage, otherwise 
it is very apt to be again displaced and tor ever 
afler remain a weak joint, liable to be luxated up- 
on the slightest accident. This often happens 
with the shoulder joint when it has been too early 
moved. The capsular and lateral ligaments are 
lacerated, in all luxations arising from external in- 
jury, and not unfrequently the muscles are torn 
from their insertions ; the former therefore r&. 
quire time to heal, and the latter must be kejt^ 
rest till they regain their attachments. 
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COMPOUND LUXATIONS. 



Whvn the head of a bone is not only dislodged 
firem its articular cavity, but forced through the 
inlegiunwtB or complicated with a communicati 
iDg wound of the soft parts, the injury is demvi 

' miaated a compound luxation* 
. Compound luxation is always a serious acci* 
4ent« It is more dangerous than compound frao 

. tare, iq as much as the laceration and exposure. of 
a joint are more apt to be followed by high in- 

« Aunmation, and^ greater consequent constitutional 
<}enuftgement, than a wound produced by the 
^^actured extreqpities of a bone, provided in this 
qiEise no large blood-vessel is |fr(]»jttnded. The daiH 

'gptr depends upon the inju% done to the soft 
fkrtBf the extent of the laceration and cpntusioUt 
the length of time the joint has been exposed to 

; the atr^ the constitution of th# patient, aqd many 

''i<|her circumstances. Compound luxation m^y 

' O^dyr in any joint wher€^4|^e violence has been sp 
gieat as to lac;f^a^,,jj|iie capsule and other Ijga^ 
nents, and force the head of the displaced booe 
thrcHigh the integuments ; but it most common- 
ly happens in the angle joint, and in nine cases 
out of ten is complicated with fracture of one qr 
both of the bones of the leg. 
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TREATMENT OF COMPOUND LUXATIONS. 

In the treatment of compound luxation, as in 
that of compound fracture, no specific rule can be 
laid down. The management of the case must 
depend upon existing circumstances, which must; 
be left to the judgment of the surgeon. In com- 
pound luxation of the ancle joint, there is gene- 
rally a complication of fracture; and this combina- 
tion of luxation, fracture and laceration of the soft 
parts, with exposure of the joint, has been viewed 
in so serious a light, that Petit, and Pott incul- 
cated the necessity of immediate amputation. 
This practice was long universally adhered to in 
France and England ; but, within the last twenty 
years, the management of compound luxation has 
in both undergone an important change, and am- 
putation is now rarely resorted to. In the great 
majority of cases an attempt should be made to 
save the limb. The cases of Mr. Hey of Leeds, 
and Mr. Astley Cooper, and the experience OP 
every practical surgeon justify this step. Wherfe 
the soft parts are much contused, where the lace- 
ration is extensive, and where the joint has been 
long exposed to the air, it may, no doubt, be ne- 
cessary to amputate ; but otherwise we should 
reduce the luxation, and attempt to save the limb. 
Indeed, in every instance, our first object should 
be to reduce the bone. We ought then, and not 
before, to determine the treatment. The bone c 
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sometimes be replaced through the wound at which 
it protruded, by putting the limb in such a situa- 
tion as to relax the opening ; when this cannot be 
easily done, no rude attempt should bis made to ef« 
feet it ; but the opening should either be enlarged^ 
or the projecting portion of bone sawn off. The 
enlargement of the wound is decidedly preferable 
to.the remoyal of the protruding bone for two very 
ohvipuB. r^asons^-rFirst, where the boqe is sawn 
off, the limb must be shortened,-T-Secondly, if this 
portion of bone forms a part of the joint, its re- 
moval will produce complete or partial anchylosis. 
When the bone, is reduced, the edges of the 
wound should be brought together, and retained 
so by adhesive plaster, every attempt being made 
to unite it by the first intention. On many oc- 
a.4$ipns the inflammation is slight, the wound ad- 
b^eSft and the cure proceeds without one bi^l 

; symptQm. Qn other occasions, considerable in- 
4waiatipn ^nd swelling succeed, which excite 

, Sf 9^t constitutional irritation, and are apt to ter* 
iqiqajte in gangrene. When the inflammation 
seen}8 disposed to rise high, any splints or ban* 
d^ges with which the limb may be secured, should 

; b^ }:en)oved, and leeches and saturnine lotions 
iai^ediatdy had recourse to. In some cases it 
may be proper to abstract blood from the general 
sy^te^i, and in all circumstances, strict antiphlo 
gistic remedies and diet should be employed. If 
the. inflammation still increase, poultices and 
warm fomentations should be used, which, by in- 

YOL. II. N 
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ducing ^suppuration, lessed both the local and 
cofistitutiottal action, and save the limb from fall- 
ing ihto 'gati^iV6. 

tt i]3 ta^'dessaly to observe, that where the sur^ 
geon has been long t>f being called, and the 
pahs &'f e ihli'dh Inftaitred and swelled, no attempt 
should be inad^ lat tediiction by enlai^iqg the 
Vouhd or otherwise, till the infkmmation and 
swelliYig hte subdued by leedies, poultices^ and 
warm fomfetitalioite. 



PARTICULAR LUXATIONS. 

LUXAtlffiN 01? fH£ LOWER JAW. 

The condyles of the lo^wer jaw are received 
into two cavities im the temporal bone, and these 
are so protected by bony ridges, posteriorly and 
laterally, that tio luxation can possibly take place 
in these directions. Like other articular "sockets, 
they are lined with cartilage which covers the 
root of the zygomatic process, and forms a part 
of the joint, so that whefn the mouth is opened 
wide, the condyle mounts upon the root of this 
process, and is then so situated, that any £[H*ce 
applied to open the mouth wider, would make the 
condyle start forwards, hixate the jaw, and place 
it before and under theprocess. This joint is so 
much used, that its motion is required to be ex- 
tremely free j and this is efiected by the condyles 
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being covered with moveable cartilages which 
follow them in their several movements. From 
this extent of motion, and the capsule being so 
loose and weak, luxation would frequently take 
place, were it not prevented by the strength and 
action of the muscles of the jaw. 

From the nature of its mechanism, it is evident 
that the joint of the lower jaw can only be luxat- 
efd forwards. This; accident occurs from the 
mouth being too widely opened, as in excessive 
yawning, or from the chin being suddenly forced 
down when the mouth is so opened as to bring the 
condyles forward, and place them upon the root 
of the zygomatic process. Both condyles may be 
luxated at the same time, or the accident may 
occur on dne side only, causing a partial disloca- 
tion. When the luxation is on both sides, the 
nature of the injury is easily discovered. Hie 
itaouth is wide open, the patient can neither shut 
it nor speak, the saliva flows from the mouth, and 
he swallows with difficulty. If the fingers are 
pushed up behind the condyles, a vacancy can be 
felt on each side immediately before the ear ; and 
if they are applied to the cheek, the coronoid pro- 
cess will be distinctly perceived prominent under 
the OS malfle. This luxation is always attended 
with great pain. In partial luxation, or when 
one condyle only is dii^laced, the chin is gene^ 
rally thrown to the opposite side ; but this is not 
always the case, and the accident may be easily 
discovered by the hollow behind the condyle, and 

N 3 
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by tiie promifience of the coronoid process in the 
cheek. 

The jaw is in general easily rciluced, and in 
efiectinglhe reduction, the patient must be placed 
on a low seat, with his head reclining on the 
breast of an assistant, and in that situation kept 
steady; The surgeon covers his thumbs with a 
piece of linen, or puts on a pair of thick leather 
gloves, to protect them from injury ; and he then 
carries them along the teeth of the lower jaw as 
far back as he can, — while, with his fingers and the 
palms of his hands, he embraces all the external 
surface of the jaw, from the angle to the chin. 
He should now with his thumbs push the jaw 
downwards and backwards, while he brings the 
chin upwards with his hands, when the muscles 
will in general pull the condyles into their place. 
This they do so suddenly, that the surgeon must 
be prepared to slip his thumbs betwixt the teeth 
and the cheek, otherwise they would suffer from 
being caught betweeu the jaws. If, after two or 
three trials, he fails to reduce the luxation, he 
should attempt first to replace one condyle, by 
making the pressure on one side, and then pro- 
ceed in like manner with the other condyle. This 
practice is sometimes found to succeed, when at- 
tempts to reduce both condyles at once have fail- 
ed. After the reduction, the mouth must be kept 
shut ; the patient fed upon liquid nourishment ; 
and the jaw secured till the capsule heals, which 
ip effected by means of the four-tailed roller i 
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commended for fractures, described and repre 
senied in pages 490, and 491, of vol. 1st. 



LUXATION OP THE CLAVICLE. 

The clavicle connects the upper extremity td 
the trunk, and has two articulating heads, — k)ne 
which is received into a cavity at the top of the 
sternum, and the other which is attached to the 
acromion process of the scapula. That which is 
connected with the sternum is extremely free in 
its motions, while that which is attached to the 
scapula is very limited. The sternal extremity 
moves with every motion of the arm, and, like 
every joint where the motions are constant and 
free, is provided with an interarticular cartilage 
to guard against accidents* For the same reason 
it is farther secured by a strong capsule, which 
receives additional strength from the tendinous 
expansion of the mastoid muscle. The scapular 
extremity of the clavicle has a very obscure mo- 
tion, both from the nature of the joint, and from 
being restrained by the trapezoid and conoid li- 
gaments, which connect the clavicle sind scapula.^ 
The clavicle is, from its exposed situation, more 
/ircijuently fractured than luxated, although tuxa- 
tic^ns do occasionally present themselves, and may 
ta.](e place at either of its joints. When the acc- 
d^nt does occur, it happens more frequently to 
^^e sternal extremity than the acrpHUal, from tlie 
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freedom of motion which that joint possesses. 
When tiie shoulder is forced forcibly backwards, 
the sternal end of the bone is pressed so far for- 
wards, that it not unfrequently bursts the capsule 
and is luxated. In this luxation, the end of the 
bone is felt like a knob under the skin. It can 
be made to roll by moving the arm, and the arti- 
cular cavity in the sternum is found empty. The 
luxation is easily reduced, but difficult to retain. 
as the capsule and ligamentous connections being 
torn, the head of the bone slips from its cavity, 
upon the slightest motion of the shoulder. 

In tbe treatment of this luxation, we lay hold of 
the arm, raise the shoulder, pull it back to lengthen 
the space betwixt the acromion and sternum, and 
with the thumb force the end of the clavicle into 
its place. We then apply a firm compress upou 
the seat of the injury, and keep the shoulders 
back as in fracture, by a roller passed in the form 
of the figure of 8, or by means of the bandage we 
have recommended for fractured clavicle ; this 
is to be preferred, as we can more easily from 
time to time brace the shoulders back. We at 
the same time moderately raise and support the 
forearm in a sling. 

It is worthy of remark, that in this luxation, 
notwithstanding every care, there always remains 
an unseemly lump after the cure is effected. 

The clavicle is so firmly joined to the acromion, 
that luxation at this joint is extremely rare. The 
injury may be produced by falls or blows on the 
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top of the shoulder ; and they effect }t by carry, 
ing the scapula downwards^ YfhUe the clavicle 
starts upwards. The securities of this joint are 
very great. Thus it is in a great measure protect- 
ed by the aoromioo ; both this process ^ nd the 
clavicle are struck at once ; and the scapula, from 
the manner in which it is connected with the 
ebest, glides upon its ciisbion pf muscles, ^qc) 
eludes the blow. When the accident dqes occur, 
it h attended with a rupture QQt only of the cap- 
sule, but also of the trapezoid and copo^d Ijgjs^- 
ments. It has j)een mistaken for luxation of (^e 
shoulder joints but by a little es;ami^ation its n«« 
tttra is easily discovered. Qy running the fing€i;rs 
along the davicle, the end of th^ bone can \>e 
felyo^rojecting under the skin ; there is a hoUqw 
befieath it ; the shoulder falls downwards and fprt^ 
wards j the head inclines towards the ^i^jured sjide; 
and there is an inability to raise th^ urm to any 
height. It is distinguished frooi. |i|xation of the 
shoulder by the glenoid cavity being foimd pc-* 
cupied by the head of the shpuld.er bQoe, aqd by 
feeling it roll upon moving the arm. 

In the treatment of this luxation W9 TAlse \l}e 
shoulder, brace it backwards, place a cpa)pr^3S| 
v^n the end of the clavicle, presp it dp\)rn, ^p^ 
ply the bandage recommended for f^r^ct^re, find 
support the fore arm in a sling. These me^qs of 
security must be kept long appUedi becau3p frptn 
ihe rupture of the connecting ligaqi/^n^s ofthp 
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clavicle and scapula, it is long before the parts 
regain their attachments. 



LUXATION OF THE SHOULDER JOINT. 

The shoulder joint is the least complicated joint 
in the body, and has the least securities from li- 
gaments or points of bone. From its structure it 
is the freest in its motions, and is withal the most 
used ; it is therefore more liable to luxation than 
any other Joint. Luxation would more frequent* 
ly faccur in it, were the joint not greatly protected 
by the manner in which the scapula is connected 
with the trunk. It is laid upon a cushion of mus- 
cles, and although the joint is not strong to resist 
a great force, yet the scapula slips and eludes the 
injury. The glenoid cavity of the scapula is so 
superficial, that it can afford no security against 
displacement, and the head of the os humeri may 
be said rather to be laid upon, than received into 
it. The capsule arises from the circular edge of 
the socket, surrounds the head of the shoulder 
bone, and is implanted into a rough line imme- 
diately behind the head of this bone. It is also 
thicker at its upper part, in consequence of the at- 
tachments of the tendons of muscles, and ofan ad- 
ditional ligament which comes from the point of 
the acromion process and is spread over it ; but 
it is not strengthened at the sides by accessory or 
ateral ligaments, like the hinge joints. It is of 
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the same length in the whole of the circle^ does 
not possess much strength, and is evidently in- 
tended rather to contain the sinovia, than to se-. 
cure the joint ; although it must no doubt afford 
a security, at least to a certain extent. 

The chief strength of this joint does not reside 
in its capsule, but is derived from the four mus* 
cles which are implanted into the tuberosities of 
the shoulder bone, and which not only retain the 
head of the bone in the socket, but, from the ad- 
hesion of their tendons, strengthen the capsule as 
they pass over it. When we consider the struc- 
ture of the shoulder joint, that its capsule is of an 
equal length all round, and is implanted imme- 
diately behind the head of the bone, and that the 
head is large, has no neck, and forms a small seg- 
ment of a large circle, — when we consider more- 
over, that in luxation of this joint, the force is 
suddenly applied, and. the head of the bone is 
frequently carried two or three inches from its na- 
tural situation ; we shall have no difficulty in per- 
ceiving that the capsule must always be largely 
lacerated, and that in many cases, it must be even 
torn nearly in its whole circle. If any of it re- 
mvns 'entire it must be the upper part, because it 
is 1,0 a peculiar manner strengthened by those 
m)M0e9 ^hich are implanted into the tuberosities 
of)^^ bone, and because the luxating force is not 
j|i|^^^' against that point so as to produce lace- 
ri^ffflj I f'rpm the connection which the muscles 
iniprf'iid into the tuberosities have with the cap- 
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sule, and from their being implanted immediately 
behind the head of the bone, it will be evident 
also, that when the head is carried to any distance 
from its natural place, one or more of these mus* 
cles must be torn, according to the direction in 
which the bone is luxated. In one case to which 
I was called, where the head of the bone was lodg- 
ed under the pectoral muscle, it would not remain 
in the socket, after the reduction was effected from 
the lacerated state of these muscles, but fell down 
leaving the upper half of the glenoid cavity un- 
occupied, in the same manner as it does in the 
dead body, or when the muscles are paralized. It 
was necessary therefore, to have recourse to stays 
to keep up the bone till the muscles regained their 
attachments, which they soon did. 

That the capsule is always largely lacerated and 
the muscles are frequently torn, is not only evident 
from the structure of the joint, but is also proved 
by dissection* ; it is therefore far from correct to 
imagine, that there is merely a slit in the capsule, 
which permits the head of the bone to escape. 

When we look to the mechanism of the shoulder 
joint, and consider the various directions in which 
the head of the bone may be luxated, we shall 
find that the conclusions which we deduce a prio- 



* See Bonn, de Humero Luxato, and Thomson's paper in 
the Medical Obaervationa and Enquiries. There are alao other 
cases on record where the capsule was torn to pieces, and where 
the muscles were separated from the shoulder bone. 
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ri from its mechanism, accord very exactly with 
the results of practice. 

1^, The joint is open and undefended in the 
whole of its circle, except at[[the upper part wberis 
the acromion process so overhangs it» that no 
luxation can possibly take place in that direction 
without a fracture. There is an additional secu- 
rity against it derived from the ligamentum tri- 
angulare proprius scapulse, which passes directly 
across from the acromion to the coracoid process 
of the scapula ; besides this, the deltoid and the 
supraspinatus muscles, with the long head of the 
biceps, present a resistance wkh no impelling m^^^ 
power that can be applied in that direction is suf- 
ficient to overcome ; and accordingly we never 
meet with luxation upwards. 

%id^ The under part of the capsule is the 
weakest, and is not strengthened by any muscle, 
inor the glenoid cavity protected by any point 
of bone« Moreover, from the general motions of 
die arm any, force must be more frequently di- 
rected against this point than any other part of 
the joint, and hence luxation, down wards must be 
a very common occurrence* In fact, both the 
form of the joint and the direction in which the 
luxating force is most commonly applied, deter* 
mine luxation of the shoulder joint to be in 99 
cases out of 100 down into the axilla. This luxation 
is therefore always primitive, and is produced 
either by the extended arm being suddenly raised 
till it is stopped by the acromion process of the 
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scapula, or by the head of the bone being forci- 
bly pulled or projected against the lower part of 
the capsule by the action of the muscles. In the 
first of these cases, the accident most commonly 
happens in putting forth the hand to save oneself 
in a fall. The whole weight 13 then thrown on 
the extended arm, which acting with a long le- 
ver, stretches the lower part of the capsule, bursts 
it up, and turns the head of the bone down into 
the axilla. When the bone is displaced by the 
muscles, the luxation may arise either from their 
pulling the head of the bone downwards when 
the lower end is fixed, or by their suddenly pull- 
ing the lower end of the bone upwards, while the 
head is kept down by muscles acting in an op- 
posite direction. Thus, if the arm happens to be 
raised from the side, a fall upon the inner part of 
the elbow will produce this luxation. The el- 
bow is at this time fixed upon the ground, and 
the head of the bone being pulled suddenly down- 
wards by the pectoralis major latissimus dorsi 
and teres major, the lower part of the capsule is 
lacerated, and the head is lodged in the axilla; 
or, if the arm is thrown suddenly upwards, while 
these muscles fix the head of the bone, the action 
of the deltoid muscle impels it against the lower 
part of the capsule which is thereby torn, and the 
bone then escapes into the axilla. This manner 
of luxation is exemplified in the case mentioned 
by Bichat, of the notary, who luxated his arm by 
lifting a register ; and also, I apprehend, by ( 
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foUowing case which occurred sometime ago in 
my own practice. A coachmaker, after his men 
had left off work in the evening, attempted with 
litUe assistance to raise a carriage, in order that 
he might get slipped under it, a machine called 
the setters, by which the carriage is supported 
when the wheel is taken off. He applied his 
shoulder to tl^e carriage and made a sudden effort 
to raise it, when the head of the bone was imme- 
diately displaced; he suffered great pain during 
the night, but did not apply for assistance till 
next morning, when I found the head of the bone 
in the axilla. Being a strong muscular man, 
powerful extension was required to effect its re- 
duction. The luxation, in this case, must have 
been produced by the action of the muscles, as 
he received no blow upon the top of the shoul- 
der,— the carriage did not fall down, upon it, — 
there was not the slightest discoloration of the in- 
teguments, — and the accident was produced dur- 
ing the sudden exertion of throwing up the arm. 

When the head of the bone has passed into the 
axilli^ it is situated betwixt the long head of the 
triceps and the tendon of the subscapularis mus- 
cle ; and it may either remain fixed in that situa- 
tion, or it may be carried farther back, — as by 
the action of the muscles, in consequence of a 
second fall, or of some awkward attempts at re- 
duction, forming a consecutive luxation. It can 
never b^ drawn backwards so as to be placed on 
the posterior surface of the scapula, the long head 
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of the triceps effectually preventing it being car- 
ried in that direction ; and it therefore always 
passes on the anterior surface of that bone, under 
the tendon of the subscapularis muscle, into what 
has been called the fossa subscapularis. The bone 
is sometimes retracted so far upwards as to be 
placed at the root of the coracoid process, and in 
some occasions even behind the clavicle. To 
penuit the head of the bone to be thus far remov- 
ed from the glenoid cavity, it is evident not only 
that there must exist an extensive laceration of 
the capsule, but that those muscles which are in- 
nerted into the greater tuberosity of the humerns 
must be torn, more especially the supraspinatus. 
3d, If the arm should by any accident be car- 
ried forcibly backwards, so that the head of the 
humerus is powerfully impelled against the ante- 
rior part of the capsule, this will be lacerated, 
and the head of the bone will escape from its ca- 
vity, RO as to form a luxation forwards. As this 
piirt of Iho capsule is covered by the fibres and 
tendon of the subscapularis, the head of the bone 
will be lodged, as in consecutive luxation, in tiie 
fossa subscapularis, at the root of the coracoid 
process ; and in that case it can be felt co^-ered 
by the pectoralis major and minor, and subscapu- 
laris muscles. But if the force by which the Itnc- 
ation has been produced is great, the libres of the 
subscapularis may be so Ltcerated as to penntt 
ihe head of the bone to pass farther forward, and 
get above that uuisde so as to be placed betwhct 



LUXATION OF THE SHOULDER JOINT. 207 

it aiid the serratus magnus, and pectoralis major. 
I conceive that in consecutive luxation, the head 
of the bone is always situated betwixt the scapil* 
la and subscapularis muscle ; but that in primi- 
tive luxation forwards, it may sometimes be placed 
under, and sometimes above the muscle, accord- 
ing to thie force which has been applied to effect 
the luxation. 

4fth, While the arm is advanced towards th6 
(ihest, if the head of the humerus be forcibly pro- 
j^ected against the posterior part of the capsule, 
this may be ruptured ; the head of the bone will 
^en escape, and be placed upon the posterior 
part of the scapula under the spine, in the fossa 
infraspinatus. In this situation it is covered by 
the infraspinatus, teres minor, and deltoid mus- 
cles. This species of luxation must be extreme- 
ly rare, from the bone being seldom placed in 
such a position that it can act upon the posterior 
part of the capsule ; but that it may occur, we 
have the authority of Galen, Pare, Bonn, and 
Fizeau, all of whom have seen it. It has also 
pre^nted itself in the practice of some of the sur- 
geons of the present day. 

From the foregoing considerations it appears, 
that the shoulder bone can never be luxated up- 
itrards, but that it may be luxated downwards, 
forwards, and backwards. When luxated down- 
v^ards into the axilla, the luxatibn must always be 
primitive. When luxated forwards, the luxation 
may be either primitive or consecutive. When 
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tbe dislocation is backwards, it is always primi- 
tive. It is to be regretted that in luxation for- 
wards, the primitive cannot be distinguished froni 
the consecutive except hy the history of the case ; 
but this should be minutely attended to, as being 
of essential importance in practice. If the luxa- 
tion is consecutive, it will be much more difficult 
to reduce than when primitive, as the head of 
the bone must retrace the same course by which 
it has been placed in its unnatural position, and 
be first brought down into the axilla before it can 
be replaced in the glenoid cavity ; whereas, in 
primitive luxation, the reduction is more easily ef- 
fected, because the bone may be replaced by a 
shorter and more direct route. 

Luxation of the shoulder is easily detected, 
when there is little swelling or contusion of the 
soft parts ; but even when these exist in a consi- 
derable degree, the symptoms are sufficiently cha- 
racteristic of the injury. The situation of the head 
of tbe bone, and the position of the limb, will be 
determined by the nature of the luxation; but in 
whatever direction luxated, there is always great 
puin, with evident distortion, and the shoulder 
loses its roundness. If the surgeon runs his fin- 
gers along the spine of the scapula till he comes 
to tbe point of the acromion process, he will be 
able to pass them deep under the process, and 
will feel the glenoid cavity empty. This can al- 
ways be easily done in spare people, but even J 
tbe patient should be fat or vtry nmscularj, 
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will always be able by raising the arm to a right 
angle with the body, and then relaxing the deltoid 
muscle, to discover the state of the socket. When 
luxated, the joint feels locked, the motions of the 
arm are considerably circumscribed, and the pa* 
tient cannot carry his hand to his head in a semi- 
circular direction. The head of the bone will in 
general be found deep in the axilla, or lying upon 
the breast, as these are the most common kinds 
of luxation, and it can be made to roll in either 
of these situations. In such luxations, the fore- 
arm is generally bent, from the twisting and dis- 
tortion of the biceps muscle, and the patient in- 
clines to the injured side. When the head is 
lodged in the axilla, there is an angle at the in- 
sertion of the deltoid, as if the bone were broken | 
the artery beats languidly ; and the whole arm is 
thrilled and benumbed by the pressure of the dis- 
placed bone upon the artery and nerves. Some- 
times from this pressure the arm is quite palsied^ 
from which circumstance, it takes long to recover, 
and in some instances where the pressure has been 
long continued, the limb has never been com- 
pletely restored. 

In the reduction of the shoulder bone, we ap* * 
ply all those principles which we have already 
laid down for the general treatment of luxations^ • 
In conducting the operation, the patient should 
be in such a position that his arm may be rais- 
ed so as to form an obtuse angle with his bo- 
dy } while we at the same time press down the 

VOL. II. o 



210 LUXATION OF THE BBOULnER JOINT. 

acromial end of the scapula so as to place it ob- 
liquely. When both bones are in this situstioD, 
the muscular fibres of the supraspinatua, or any 
remaining part of the capsule attached to the up* 
per part of the boue, and which may be apread 
over the glenoid cavity, will be so relaxed as to 
permit the head of the displaced bone to glide 
more readily from under the neck of the scapula, 
and make it less apt to catch on the brim of the 
glenoid cavity.* The patient should be seated 
op a low chair or on the floor, and a pad or bol- 
ster is then to be put into the axilla so large as to 
fill up the hollow and rise above the edges of the 
pectoralis major, latissimus dorsi, and teres major 
muscles. This will prevent theae muscles from 
being pressed upwards and acting in that direc- 
tion upon the bone. Over this pad a broad belt 
or folded sheet is to be laid, and carried across 
the breast and back. It is to be crossed upotl 
the top of the sound shoulder, and then fastened 
to a pillar, a ring in the wall, or any thing whioh 13 
sufficiently strong to resist j and thus we keep 
back the trunk and scapula. The belt belongiog 
to the apparatus of Mr John Hunter is now to be 
applied to the lower part of the humerus imme- 
diately above the condyles, and one of the pulUea 
hooked to it, the other being at the same time at- 



* See Mr Charles Bell's Operative Surgery, Vol. 8nd. where 
this impediment of the lacerated capsule to the rediutioa it 
well explaJned, ' — — 
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tached to some fixed point. An assistant nbW 
presses down the acromion of the scapula, white' 
fhe surgeon bends the forearm and raises the arda 
soas to form an obtuse angle with the body. Wheii - 
liiatters are thus arranged, as is represented in 
plate sixth, the extension is to be begun, and to^ 
be continued, not in jerks, but gradually and^ 
sbeadily, till the head of the os humeri is brougUtf- 
bD'a level with the glenoid cavity. 

Th^ surgeon during this time is to support the^ 
antt with one hand, while with the other he feelb' 
fbt the head of the bone, and tries to guide it into 
itii place. When the head of the bone is brought 
on a level with the glenoid cavity, if the extension 
be suddenly dropt, the action of the muscles will 
in general draw it into its place. Should this not 
be the case, the extension must be renewed ; and| 
when the head of the bone is again brought od'H 
kfrel With the socket, the surgeon should carr^' 
the aitn downwards and forwards towards" th6' 
^e, uiitig it as a lever to push the head into its^ 
placed. At the moment that he does this, the ex- 
tlHi6iotl*i^ not only to be discontinued, but even a 
litHSdrielsixed. The extension should always be> 
b0^h inf-the same direction in which the bone is" 
tIJtoWta; and IS' to be continued till the hekd^iif^ 
«H*&l!i^ged^£Wmi itsriew' connections. The silri- 
gtfoitf will feel' it start from its place, when he 
stotlld itf clirie the arin forwards or backwards ac*- 
dOlMxtg' to the nature of the luxation, and thisr 
he* ^ipes the more effectually to remotie any 

o 2 
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impediment to its reduction. When the pul- 
lies which I have recommended are not at hand, 
or cannot be procured, the extension must be 
effected by sheets, table cloths, or hand towels, 
and to prevent the skin from being fretted, a 
roller should be passed along the arm before they 
are applied. The bone returns to its place with 
3 jerk, which is distinctly heard, — the violent pain 
immediately ceases, — the patient can move the 
arm, — and the surgeon, by running his fiagers 
along the spine of the scapula till he comes to the 
point of the acromion, and forcing them under 
the process, can feet the head ofUiebooein 
glenoid cavity. 

After the reduction has been effected, the. 
should always be put in a sling and bound dowU; 
to the side by passing a roller round the body. 
This allows the capsule to heal, and the torn in- 
sertions of the muscles to regain their attach- 
ments J it also prevents the recurrence of the ac- 
cident upon slight exertions, for when once the 
shoulder bone has been dislocated and used be- 
fore the soft parts have had time to heal, the 
joint is ever after easily luxated. Every one ac- 
customed to dissection knows that the head of the 
shoulder bone is retained in its socket, not by its 
capsule which is looee and flaccid, but by the con- 
traction and power of the muscles. Hence, in 
the dead body, the arm in a manner falls away 
from the scapula ; hence we explain luxations 
from an internal cause or relaxation of the mi 
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des; and hence, perhaps, the frequent recur- 
rence of this luxation arises from the muscles^ 
"which had been torn by the first accident, never 
having completely regained their attachments. ^ 
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The elbow joint is composed of three bones, 
the OS humeri, the ulna, and the radius ; but the 
two former have the chief share in forming the 
joint. On the anterior and posterior surfaces of 
the OS humeri, there are two fosses deep enough 
to receive the point of the thumb,— the anterior 
one being for the reception of the corondd pro- 
cess^ and the posterior for the reception of the 
cddCTanon. Betwixt these two processes of the 
ulna is the sigmoid cavity, which embraces the 
abdulder bone so closely as not to permit the 
dightest degree of lateral motion. From the 
deepness of this cavity, and from the manner in 
which it contains the os humeri, the elbow joint 
constitutes a pure and simple hinge* When the 
arm is bent, but about to be extended, the exp« 
tensor muscle implanted into the olecranon, per- 
forms that action with great power ; and when the 
arm is extended, the process checks into the poe- 
terior cavity, and catches upon the end of the 
shoulder bone, so as to afford great security to the 
joint* ^ In pulling, and in all other violent actiom^ 
t hi» prevents the possibility of luxation forwarder 
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wjlhotit a fracture. When the arm is extended, 
.but about to he bent, the coronoid process serves 
the mrne uses to tlie 6exor muscle which tbe ole- 
cranou did to the extensor. As the olecraooo 
guards the joint behind, the coronoid process, in 
like manner, protects it before ; although it does 
not afford the same security against Juxation as 
the olecranon, because the process is shorter and 
fs not received into so deep a hollow. When the 
Brm is extended as in pulling, the olecranon check? 
into its cavity and prevents luxation ibrwartU; 
and when the arm is bent as in striking, pushing^ 
and saving one's self from a fall, the coronoid pro- 
cess catches into its tbssa and prevents luxation 
backwards. Upon the outer side of the greater 
sigmoid cavity of the ulna, there ia a small hollow 
caljed the smaller sigmoid cavity, which receives 
the round head of the radius, permitting it to roll 
in circles round the ulna, as in the rotatory mo- 
tions of the hand. The hollow or fiat part of this 
head is turned towards the smooth little head of 
the humerus. Although the head of the radius 
is received into the capsule of the joint, moves 
along with the ulna, and is displaced with it in 
luxation, still it does not enter into the construc- 
tion of the elbow joint, which, strictly speaking, is 
focEped entirely by the humerus and ulna. 
- The elbow joint is strong with regard botll to 
its bones and ligaments, and, although it is iiiucb 
exposed to accidents, it requires great forpe to 
luxate it. The ciipsuliu' ligament arisgy &W9 U)e 
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i, and includes -the lower head of tlie 
bone and upper heads of the ulna and radius^ a^ 
tending quite to the exti^mity of the olecranon^ 
mkd comprehending the two fossas on the fore and 
back part of the joint. Like eveiy other hinge 
jointj it is stronger at its sides^ and has lateral Iv- 
gmenu coining down from both the condyles of 
tbe ds humeri, which are expanded upon its sidelii 
There is also a peculiar circular ligament which 
embraces the neck of the radius, and whichj . rei^ 
tains lis head so securely in its cavity, that al«- 
tbough it is displaced with the ulna in luxation^ 
itatiU preserves its connection with that bone»iSO 
as not to be separated from it unless considerable 
vialence has been inflicted. Independently of 
its ligaments, this joint is farther secured by se* 
vetaL powerful muscles implanted close upon it 
.'•In consequence of its construction the elbow 
joint cannot be luxated forwards, without a frac* 
tUfV of the ■ 43flecranon, and; this seldom happens^ 
It msty be luxated lateraily^ And, in this case, from 
tbe extent of articulating surface, the IdxatioQ ih 
never complete* When luxated backwards, whidfc 
18 .more frequently the case, the accident mo$t 
eommi>nly happens from a fall upon the palm k^ 
tbe band. This most usually occurs in childi^^ 
while running at play, and arises from the gto^ 
ml^ weakness of their joints, and from the cottmoid 
j^ocess^ being shorter in them than in the adiiU. 
In^thifr direction, the bones cannot be partielty 
displaced, and therefore the coronoid procen.ifi 
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always driveu conipletelj back behind the lower 
part of the OS humeri, and the capsular ligament 
is extensively torn. If the joiut is left long un- 
reduced, from the inflammation of the torn parts, 
adhesion soon follows, the reduction is then im- 
possible, and tlie motions of the fore-arm are lost. 

The signs of this luxation are so decisive, that 
it is hardly possible to mistake the nature of the 
accident. There is great pain with evident dis- 
tortion, a shortening of the fore-arm, and a 
lengthening of the olecranon, which can be felt 
high up upon tiie back of the humerus ; while the 
coronoid process is lodged in its fossa and occupies 
its place. The fore arm is a little bent, when 
we attempt completely to extend it, there is great 
pain and the joint is immoveable. 

It is a common opinion that luxation of the 
elbow joint is very difficult to reduce. If this be 
the case, the difficulty is to be traced to the man- 
ner in which the reduction is commonly attempt- 
ed to be effected. Thua we are generally direct, 
ed to make an assistant lay hold of the arm above 
the elbow, in order to make the counter exten- 
sion, while the surgeon is to extend the fore-arm 
by grasping at the wrist. Now, by following these 
directions, the reduction must be made extreme- 
ly difficult, for the following reason. As the ul- 
na, which is the bone luxated, has no connection 
with the wrist, while the radius enters into the 
composition of that joint, when we pull at the lower 
part of tlie ore-^m we have no hold of the.ia 
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lower end of the former bone, and any force we 
MMJ employ, is communicated to it only through 
the Qiedium of the interosseous membrane, which 
cannects the bones of the fore-arm together, and 
thus Qiitot be in a great measure lost. 

If the luxation is recent, the reduction may be 
effected in the following manner with the utmost 
ease. Let an assistant grasp the arm with both 
his bands, as if he were to pull against the sur- 
geon { the surgeon then with his left hand lays 
hcid of the fore-arm, while he at the same time 
places the palm of his right hand upon the pro* 
jeoting olecranon, as if he meant to thrust in a 
bolt. He now bends the fore-arm with the left 
Imndf and at the same time pulls down the ole* 
cranon with the right, the assistant keeping the 
srm film, when the bones will slip into their place 
with a loud snap, and with inconceivable quick- 
Besa and ease. The bending of the fore-arm at 
the moment that the olecranon is pushed down, is 
the principal thing to be attended to in the re^ 
duction ; and thia method has succeeded wheii 
polling the fore-arm with the utmost force has 
been tried in vain. When the luxation is not re- 
oenty but has remained so long unreduced that 
adhesions have formed, more force must be em» 
ployed. In this case two additional assistants are 
loqaired. While one of them grasps the arm, and 
Wds it firm, a second lays both his hands upon the 
£Die part of the hmnerus immediately above th^ 
bend of the arm, and pushes it strongly back } ano- 
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ther assistant at the same time seizing the fore-artri 
above the Wiist makes as powertiil an extenBion as 
he is able, while the,s[irgeon bends the fore-arm and 
pushes down the olecranon. This manner of' re* 
duction frequently succeeds when tlie other faiU 
as we here act with more power. As soon as the 
reduction is effected the fore-arm should be bent, 
put into a handerchief suspended round the 
neck, and kept in a state of rest for several days j 
but at the end of a week, the joint should be 
gently moved, and the motion increased daily to 
guard against anchylosis, which is very apt to oc- 
cur in the hinge joints, when long motionless a: 
the reduction of luxations. 

When the bones are luxated forwards, am 
course complicated with fracture of the olecrancfl 
an instance of which I never saw, the reduction 
is effected by extending the fore-arm and employ, 
ing a counter extension to the arm. When an 
extension has been made sufficient to free the 
bones, those of the fore-arm are to be pushed 
back, and when they are replaced, the injury 
must be treated as a fracture of the olecranon. 

When luxated laterally, the luxation is never 
complete and is easily reduced. One assistant 
extends the fore-arm, while another grasps the 
Brm and employs a counter extension. By this 
the bones being somewhat separated, the surgeon 
should pusb the humerus and bones of the fore- 
arm in different directions, when they will easily 
^p into their place. 
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liMl(]iiWf49 to^lAi^tion of the elbowr joioti it Mn»i 
l^nea l^pp^as tbat the prbicular ligameoi^i* ioioi^ 
«k4 th»t; the Jbiead of the rftdiw starts itom k$ om 
1^ j|nd.^ 0^|Mirated from the uhana. The radius 
If nJsp aoinetimes luKated by ita^lf, but/ thi& Jdnd 
^ bnwtion IS so Tare that many authors deny ite 
o^eurcmse. I have once^seenit. From the strain 
^tfifB^nd general weakness, of the joint in eaiije 
li^ ^bia iacdd^ftt ib more apt to:bcour jb chiidreit 
tbaA in adults* It may take; place in x^osequendq 
Oi- ^fd(9# . but a most irequently happen by raisini^ 
t^bildren by the wrist to lift them over n gutter os 
drag them up stairs, — ^by which means the fore* 
arm is extended, the hand turned prone, and the 
head of the radius -wmticbed out of ite cavity. In 
this case, the head of the radius can be distinctly 
ftlt above the outer condyle of the os humeri like 
tibe -point of the thumb ; the tendon of the biceps 
» Btietefaed which renders the muscle tenser mA 
thua ^a fore-armi is generally kept half bent y th» 
h^nd'falU prone and cannot be turned supiiift^ 
and ^w^py attempt to bring it ao is attended withr 
gwat paidi To permit the head of the radius to 
be thus far displaced, the body of the bone muat 
^e separated in some degree from the ulna, apd 

^« capuJlm: ligament witb the int^roas^us^meoi^ 
bmne must be torn* :.-:: j .irii 

* T^ efltect the reduction, an aisistant muat^^ wiA^ 
both hfitnds, grasp the arm firmly above the elbows 
the surgeon then with the point of the thumb Axj^ 
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one hand, pushes the end of the radius down- 
wards and forwards into its place, while, with faia 
other hand, he lays hold of the wrist and extends 
the fore arm, at the same time turning the hand 
outwards as if he were bringing it supine. It en- 
ters its cavity with a snap, the pain ceases, and 
the patient is able to roll the wrist. As the head 
of the bone is very apt to be displaced upon mo- 
tion, especially if the hand is turned prone, — the 
fore-arm should be kept half bent, the hand su. 
pine, and, for farther security, a compress should 
be placed upon the outer part of the elbow, and 
a bandage applied*. 
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The radius at its lower extremity swells out in- 
to a broad surface, having a cavity for the recep- 
tion of the two first bones of the carpus j its 
outer edge terminates in a small process, which 
assists in preventing luxation outwards j and up- 
on its inner edge is an articulating small cavity, 
which receives the little ball on the lower head 



* See an excellent paper on luxation of the [upper head of 
the radiui, in the S7th volame of the Recueil Periodiqae de Is 
Sodetfi de medicine de Paris, by M. Martin le jeune, first sur- 
geon of the hospital la Charit6 at Lyons, containing observa- 
tions on the structure of the joint in the child, [the signs of the 
luxadon, with the proper methods of reduction, supported bv 
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of the ulna. This articulation does not enter in- 
to the vrrist joint, but has a distinct capsule. The 
ulna does not reach so low as, strictly speaking,' 
to form a part of the wrist joint ; but, upon its 
extremity is placed a moveable cartilage, whicfar 
comes in contact with the third bone of the car- 
pus ; add the outer edge of the bone terminates 
like that of the radius, in a process, which in 
some measure assists in preventing luxation in- 
wards. The wrist joint, then, is formed by the 
three first bones of the carpus, received between 
the styloid processes of the radius and ulna,^—' 
the two first, the scaphoides and lunare, entering 
into the cavity of the radius, — and the third bone, 
the cuneiform, resting on the moveable cartilage 
of the ukia. The whole is surrounded by a cap- 
sular ligament, which is not only strengthened by 
lateral ligaments, but derives considerable secu- 
rity from the anterior and posterior annular li- 
gaments, which bind down and transmit the flexor 
and extensor tendons. 

From the manner in which the wrist joint is- 
formed, it is strictly a hinge joint, permitting^ 
little lateral motion. The hand bends backwards 
and forwards by the three first bones of the carpus 
moving upon the bones of the fore-arm, and it 
turns round by moving with the radius upon the: 
ulna, without discomposing the wrist. This it ef» 
fects by the intervention of the moveable carti- 
lage betwixt the ulna and os cuneiforme. Inde-; 
pendently of the joint formed by the carpal bones 
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with the bones of the fore-arm, the bones are co- 
vered, at their junction with each other, with 
smooth articular cartilages, and each of the joints 
has a distinct capsule ; but the whole are so 
firmly tied together by numerous ligaments, and 
covered by the general capsule, as to permit ra^ 
ther a degree of elasticity than motion, forming, 
as it were, but one bone. 

The wrist jouit is extremely free in its motions, 
permitting flexion and extension to a consider- 
able extent; and, although frequently luxated, it 
is so powerfully secured by ligaments, that great 
force is required to produce that injury. It may 
be displaced backwards, forwards, and laterally. 
The former is the most common kind of luxation ; 
that forwards is less frequent ; and the last is so 
extremely rare, that it is hardly worth taking no- 
tice of. When the luxation is backwards, the ac- 
cident most generally occurs from falling upon 
the back of the hand, by which it is so much bent, 
inwards, that the sudden pressure tears up the 
posterror part of the capsule, permitting Che 
escape of the ossa scaphoides and tunare from the 
scaphoid cavity of the radius. The bones arc so 
thinly covered with soft parts, that the nature ot' 
the accident is at once detected. There is a tu-i- 
mor on the back of the wrist formed by the car- 
pal bones ; the extremities of the radius and ulna 
project on the fore part ; the hand remains bent 
and immoveable ; and the bones of the fore-arm 
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can be completely traced so as to ascertain that 
there is no fracture. 

To effect the reduction, an assistant, in order 
to make the counter extension, grasps the fore- 
arm teith both his hands, having previously bent 
the «lbow to relax the muscles ; while the sur* 
geon extends the wrist by pulling by the metacar- 
p^i at the same time pressing upon the luxated 
^QQes to force them into their place. Should thia 
^ttemipt fail, more force must be employed, and 
while one assistant makes the counter extension^ 
Miothec should extend by pulling by the metiu» 
eyirpiif downwards and inwarda in the directioo 
iQi. which it is thrown. The hand must, at the 
mme time, be bent still more, to turn the luxated 
lionea round the extremity of the radius ; while 
tiML aturgeoQ forces the projectingHbones with: the 
points of his thumbs, downwards and forwanfau 
TSie reduction is in general, but not always, easily 
eflSbcted. I was once called to a gentleman wha bad: 
met .with an accident of this kind, and in whoHb 
the luxation was produced by his fmlling upon tbtf. 
bnck of the hand, when bent in. He was a strong 
nmscular man, and as th^re was considerable re« 
tntdtion, notwithstanding the force exerted by. 
three powerful assistants I found the greatest dif- 
fimlty in forcing the bones into their place»^ It viaft 
only after repeated extension that I succeedfid. 
The luxation, indeed, was as dii&cuit to reduce ^aa.: 
I have found in many cases qf that of the shoulder.; 
jeint. 
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When the luxation takes place forwards, it oc- 
curs in consequence of the hand being forcibly 
bent backwards. It most generally arises from 
falls upon the fingers and lower part of the palm. 
This luxation is never so complete as when it oc- 
curs backwards, for the following reasons: any 
force applied to the fingers and lower part of the 
palm in a fall, can never act so directly and 
powerfully on the anterior part of the capsule, as 
a similar force, applied to the back of the hand, 
when bent in, does on the posterior part of the 
capsule ; and, moreover, the capsule anteriorly is 
much strengthened by the tendons of the flexor 
muscles, and by the annular ligament which con- 
fines them. When the accident does happen, the 
bones of the wrist form a tumor on the fore part j 
the bones of the fore arm project behind, and the 
hand is extended and immoveable. 

The reduction is to be accomplished, as in 
the opposite luxation, by extension and counter 
extension, white the surgeon at the same ti 
forces the bones into their place. 

From the great injury done to the soft pj 
in luxation of the wrist, inflammation, consider- 
able swelling, and stiffiiess are apt to ensue. To 
obviate which, several leeches should be applied 
after the reduction, and repeated if necessary. 
The wrist should be occasionally fomented with 
saturnine and opiate fomentations, — the fore-arm 
and hand should be placed in a large splint, and 
suspended round the neck, — and cloths wet with 
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saturnine solutions should be kept constantly ap- 
plied. 

When the carpal bones are luxated from each 
other, which is sometimes the case, the accident 
most frequently happens to the os magnum or 
central bone. Its round head starts from the 
concave surface formed for it by the scaphoid 
and lunar bones, and projects backwards. AU' 
though the os magnum is the bone most liable 
to luxation, any of the other carpal bones may be^ 
displaced by violence. From their wedge-like 
shape, and from the manner in which they are 
connected, the smaller end being always turned 
towardis the fore part, the luxation must be in- 
variably backwards. 

The nature of the accident is denoted by the' 
rising of the bone, which, from being thinly co- 
vered, is both easily seen and felt, and the swell- 
ing is much more remarkable when the hand is 
bent than when extended. It is in general easily 
reduced by the surgeon grasping the patient's 
hand, and while he gently extends and rolls the 
wrist, with his thumbs forcing the bones into 
their place. When reduced the hand should be. 
kept extended for some time ; a compress should 
be placed upon the back of the wrist, and a roller 
applied, the fore*arm and hand being kept sus* 
pended round the neck. 

VOL. II. F 
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LUXATION OF THE METACARPAL BONl 



■The second, third, fourth, and fifth metacarpal 
bones, which support the fingers, are so firmly 
connected with the carpal bones, and possess so 
little motion, that at their junction with them they 
are never luxated ; but the first one, which is con- 
nected with the thumb, and which is implanted 
upon the trapezium, from its free motion upon 
that bone is sometimes forced off it. When this 
happens it is most commonly luxated backwards, 
the thumb then remains bent and cannot be ex- 
tended, and there is a tumor formed by the head 
of the displaced botw. 

To effect the reduction, an assistant extends 
the thumb, the surgeon grasps the wrist with one 
hand, to make the counter-extension, while with 
the thumb of the other hand he forces the bone 
into its place. It is in general easily reduced, 
but is so liable to be displaced upon the slightest 
motion, that a compress and roller should be ap- 
plied and worn for some time as recommended 
for luxation of the carpal bones. 

Although the upper extremities of the metacar- 
pal bones are all immoveable, except that which 
supports the thumb, their round heads at the 
lower ends, where they are connected with the 
phalanges of the fingers, are very apt to be dis- 
placed from the cavities which receive them. 
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They may be' luxated forwards, backwards or la- 
terally; and when luxated to either side, one of 
the lateral ligaments is always torn. Ttiey are 
generally luxated forwards, and the accident is 
easily detected by manual e5:atnination. The 
head of the metacarpal bone forms a tumpr in the 
palda, and the extremity of the fii'st phalanx of the 
finger can be felt projecting at the knuckle. From 
the Wedge-like shape of the head of the bone, 
when the lateral ligaments are entire the luxation 
is reduced with difficulty. This is particularly 
the case with the three first metacarpal bones ; 
and^ indeed, it has been remark ed9 that when the 
head of the metacarpal bone, where it joins the 
first phalanx of the thumb, is driven in towards 
the palm of the hand, the reduction is almost im- 
possible. Mr Mey of Leeds relates a case, wher^ 
he and another surgeon of Considerable expe? 
liende^ failed to effect the reduction by extension 
and by pressure on the dislocated extremity of 
the bone. — He also informs us that he had seen 
Mr. Bromfield and the other surgeons of St. 
George's hospital, unable to etfect the reduction 
in such a luxation ; and that Mr. Bromfield even 
stated, that he had known a surgeon, in attempt- 
ing to effect it by extension, pull away the thumb 
at the second joint. As a farther corroboration 
of the difficulty of this reduction, Mr. Hey in- 
forms us that a surgeon of a neighbouring couxi- 
ty having, in two cases, failed to effect it, cut 

down upon the extremity of the bone, forced it 

p 2 
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through the skin, sawed off the head, then re- 
duced it, — and treated it as a compound fracture, 
— there succeeded but little inflammation, and 
the patients recovered the use of their thumbs. 
We naturally ask whence does this difficulty of 
reduction arise ? — Mr Hey after examining the 
joint, ascribes it to the head of the metacarpal 
bone being formed like a wedge, — and conse- 
quently, when it is once driven through betwixt 
the lateral ligaments, it becomes so firmly locked 
that it cannot be retracted. Mr. C. Bell recom- 
mends the thumb to be bent at the dislocated 
joint, so as to carry the head of the 6rst phalanx 
round the metacarpal bone, but he speaks from 
the anatomy of the parts, and not from expe- 
rience. I can only do the same, having never 
witnessed this accident. If this attempt at re- 
duction should prove ineffectual, we must cut one 
of the lateral ligaments so as to free the hei 
the bone, when it will be easily reduced. 
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The phalanges of the fingers may be luxated 
in various directions. When luxated laterally, 
the lateral, as well as the capsular ligament, is al- 
ways torn. They are most frequently luxated 
anteriorly in consequence of falls upon the ex- 
tended fingers. There is pain with inability to 
move the fingers but these joints are so thinly 
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covered that the nature of the injury is very well 
marked* The bone should be immediatdy re- 
duced^ which is always easily effected by a little 
extension. Two small splints should then be 
placed along the. sides of the finger, and secured 
by a narrow strip of linen or cotton, and the hand 
placed in a sling till the ligaments heal. 



LUXATION OF THE HIP JOINT. 

Tii£ securities of the hip joint are very great. 
There is not only a deep socket into which the 
head of the thigh bone is received, besides a 
strong capsular ligament ; but there is also a pe- 
culiar ligament arising from the inside of the 
socket, and implanted into the head of the bone, 
with strong muscles inserted close upon the joint. 
From this security of structure, it is evident that 
nothing but the greatest violence can luxate the 
hip. 

The margin of the acetabulum is bordered with 
cartilage, which deepens the socket, and from this 
there arises a strong capsular ligament, which is 
so attached as to embrace the root of the neck of 
the thigh bone all round, and completely to re- 
ceive it within the capsule. The capsule is of 
great strength in its whole' circle, particularly at 
Jto upper and outer side, where a strong ligament* 
ous band comes down from the anterior and infe- 
rior spinous process of the ilium, and is spread 
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over this part of the capsule, running down in a 
direction towards the root of the great trochanter. 
The capsule serves a double purpose. It contains 
the siiiovia which lubricates the joint, and it is so 
strong as to be of great use in securing it, and 
keeping the bone in its place. But independent- 
ly of the capsular ligament, the joint has a farther 
security from the triangular ligament. This is a- 
bout an inch in length, 7s-attached to the inside 
of the socket at its inner side, and is inserted near- 
ly into the centre of the top of the thigh bone. 
Moreover, there are many powerful muscles which 
surround the joint, and are implanted into 
trochanters. 

There are only two great joints which are 
ble to frequent luxation, and the luxation of whicli 
it is difficult to reduce. These are the shoulder 
and hip, that of the latter presenting the greater 
difficulty, although more easily explained. There 
is a marked difference betwixt the two joints in 
one respect. In the shoulder joint the capsule is 
so weak and short, that in luxation it is always 
iargely lacerated, sometimes nearly in its whole 
circle ; and the muscles which strengthen it, be- 
ing implanted into the tuberosities close upon the 
joint, are generally torn, — hence the joint in fn- 
ture remains weak and liable to luxation : where- 
jis, in the hip joint, the capsule is strong, and of 
so great a length, that it is seldom lacerated to 
any greater extent than permits the head of the 
bone to pass out; and the muscles conned 
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v^ith it are inserted into the trochanters so far 
from the head of the bone, that they are not torn 
in luxation. 

Luxation of the hip joint is rare, particularly so 
when compared with^ that of the shoulder, and we 
fljhall find a reason for it in the structure of .the 
two joints* In the shoulder, the articular cavity 
is quite superficial, the head of the humerus large, 
and rather laid upon the socket than received in- 
to it ; the capsular ligament is weak, there are 
no protecting points of bone or any internal liga- 
ment, and the motion is extremely free : whereas, 
in the hip, the socket is deep, the round head of 
the OS femoris is nearly wholly received into it, the * 
capsule is thick and strong, the internal ligament 
retains the head of the bone in its place, and the 
socket is peculiarly deep at its upper edge — ^that 
point on which the body rests, and that part at 
which luxation does most frequently occur* 

The same mechanism that makes a joint diffi- 
cult to luxate, makes the luxation of it difficult to 
be reduced; ?nd with regard to this joint, our 
chief difficulties are the re-action and opposition 
of the muscles, the high edges of the socket, and 
the great distance to which the head of the dis- 
placed bone is carried. In a strong man the 
muscles resist the extension most powerfully, 
more especially if the bone has been atiy length 
of time displaced ; the head, whenever it escapes 
from the socket, which stands in the centre of an 
eminence, slides down by the side of it, and reats 
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in the hoUow above or below the acetabulum ; 
'and hence it is extremely difficult to disentangle 
the head from the processes and hollows of the 
'bone, and raise it to a level with the high brim of 
the socket. Great violence is required to luxate 
this joint ; — and the force which it is necessary to 
employ to reduce it, is often greater than can be 
commanded even by the help of machinery, or, at 
least, than can at all times be safely employed. 

The head of the thigh bone may be luxated in 
four different directions, — 1st, Upwards and out- 
wards upon the back of the ilium ; 2ndf Down- 
wards and inwards into the thyroid hole ; Sd, Up- 
wards and forwards upon the pubis, where it joins 
the ilium ; and itth. Backwards into the sacro- 
sciatic notch. The two first of these luxations, 
namely, when upwards and outwards, and down- 
wards and inwards, are the most common cases, 
— that of upwards and forwards is less common, — 
and the luxation backwards is extremely rare*. 



• All these luxations are primitive. Boyer and other French 
vrriters imagine that the luxation backwards into the sacro- 
sciatic notch is never primitive, but always consecutive upon 
the luxation upwards and backwards. The head of the thigh 
bone ^hen lying upon the dorsum ilii, might, no doubt^ be 
forcibly pulled or driven backwards into the sacro-sciatic'notch, 
forming a consecutive luxation ; but to admit of this, the cap. 
iBular ligament must be extensively torn, and most probably se- 
veral of the muscular connections, because, in the luxation up« 
"wards and backwards upon the dorsum ilii, the trochanter ma- 
jor is always brought forwards, and braced down by. that pmt 

7 
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1st, The thigh bone is most frequently luxated in 
an upward and outward direction. This luxation 
is commonly produced by falling or leaping firom 
ja height, and alighting upon one leg, the whole 
weight of the body being sustained upon it« The 
head of the thigh bone is forced out at the upper 
edge of the acetabulum, and lodged upon the 
back of the haunch bone. It passes under the 
gluteus minimus muscle, and is in immediate 
contact with the bone. The head of the bone is 
thrown backwards, the trochanter major is carri- 
ed forwards, nearer the anterior superior spinous 
process of the ilium resting upon that bone, and 
the limb is thus distorted. 

The signs of this luxation are as follows : the 
lin^b is shortened, the thigh is bent, the knee is 
carried forwards and inwards, the foot is turned 
inwards, the toes point in that direction upon the 
ground, there is dreadful pain, the limb is im- 
moveable, at least it cannot be rolled outwards, 
extended or separated from the opposite thigh, 
and, when attempts are made to do so, the pain is 
excruciating. — In addition to the signs now enu- 
merated, a tumor can be felt upon the haunch un- 
der the glutaei muscles, while there is a flatness 
in the seat of the trochanter. 

The signs taken collectively are sufficiently 



of the capsule which remains entire ; it is therefore probable 
that the luxation into the sacro-sciatic notch is generally primi- 
tive^ and not consecutive. 
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characteristic of this luxation, although the po- 
sition of the limb can be by no means viewed as 
an invariable and decisive mark. From the posi- 
tion of the head of the bone, all the muscles insert- 
ed into the greater and lesser trochanters, as welt 
as the adductors of the thigh, must be in a state of 
relaxation, with the exception of the gemioi, the 
two obturators, and the quadratus femoris, which 
are in a state of tension, and which, if the limb 
were left free to their operation, would invariably 
turn the toes out. It is the action of the muscles 
■which gives the position to the lower part of the 
limb in all luxations, and were there no counter- 
acting cause, the toes in this luxation would be un- 
doubtedly turned outwards. We have already re- 
marked that from its length and strength, the 
capsule of the hip joint is generally in luxation 
torn to no greater extent than just to permit the 
head of the bone to escape. This is particularly 
the case in the luxation upwards, as the upper 
and outer part of the capsule is strengthened by 
ligamentous fasciculi, which come down from the 
lower and anterior spinous process of the iliutn. 
In the luxation upwards and backwards, there- 
fore, the Hpper and outer part of the capsule, 
which remains entire, turns the trochanter major 
forwards and braces it down, by which means the 
head of the bone is thrown backwards, and is so 
mechanically fixed in that situation, that the mus- 
cles cannot exert their influence and roll the limb 
out, as they otherwise would do. I am conviuc- 
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ed, that if the capsule were bo completely lacerat* 
ed as to leave the bone free, the limb and toes in 
this luxation would invariably be turned oot- 
wards ; and on some rare occasions we actually find 
this to be the case^ which I ascribe to a more exten* 
sive laceration of the capsule than usually occurs. 
If this reasoning be correct, in luxation upwards 
upon the dorsum ilii, the limb may be either 
tamed inwards or outwards, although for the 
CEude we have assigned it is generally turned in- 
wards ; but, independently of the position of the 
limb, this species of luxation may be always dis« 
criminated from fracture of the neck of the thigh 
bone, by the' immoveable state of the limb, and 
by the great.force requisite to extend it 

Qnd, The second species of luxation downwards 
and inwards into the thyroid hole, does not occur 
quite so often as that upwards and outwards. It 
arises chiefly from the foot slipping outwards in 
falls, more especially under heavy weights. At 
the lower aiid inner edge of the socket, there is a 
deficiency of bone, and even the cartilage which 
supplies the defect is less deep at this place than 
any part of the margin. Hence the bone is more 
easily displaced in this direction, and the only 
reason for luxation upwards and outwards being 
more frequent than that downwards and inwards^ 
is that iA the leaps, falls, and other accidents 
which afiect this joint, the force is more frequent- 
ly applied in the upward direction than any other. 
In this luxation, the capsule is lacerated at its 
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lower and inner part ; the round internal ligament 
is always torn, because the force is suddenly ap- 
plied i and the head of the bone rests upon the 
external obturator muscle. The signs which cha- 
racterize this luxation are decisive. The limb is 
lengthened, the knees are considerably separated 
and gently bent, the leg, foot, and toes are turn- 
ed outwards, and the body is also bent. Farther, 
the thigh bone can be traced along its outer edge 
halfway above the knee, after which it cannot be 
felt -f there is a hollow in the situation of the great 
trochanter ; the adductor muscles are lengthened, 
and can be traced tense from the pubis half way 
down the thigh ; and the head of the bone from 
its superficial situation, can be distinctly felt in 
the groin. Lastly, the limb can be bent upon the 
pelvis, but cannot be brought towards the other 
knee ; and if attempts are made to do so, there is 
excruciating pain. The bent state of the knee 
in this luxation, arises from the tension of the 
hamstring muscles ; and the elongation of the 
muscles implanted into the trochanter, which is 
a natural consequence of the new situation of the 
head of the bone, turns the whole limb outwards. 
3d, The third direction in which the head of 
the thigh bone may be luxated, is upwards and 
forwards upon the pubis, where it joins the ilium. 
This luxation is extremely rare. When the acci- 
dent does happen, it most commonly arises from 
the body being driven forciblj' back, or from falls 
backwards while the lower part of the limb is fix- 
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ted. The injury is at once detected by the short- 
ening of the limb, by the foot and toes being turn- 
ed outwards, by the limb being immoveabiy fixed 
as in other luxations,— -exciting great pain when* 
attempted to be moved, and, above all, by the 
head of the bone being distinctly felt resting un-- 
der Poupart's ligament* 

4M, The fourth and last direction in which the 
thigh bone may be luxated, is directly backwards 
into the sacro-sciatic notch. This luxation so rai%- 
ly occurs, that many surgeons have never an op- 
portunity of seeing it during a long and exten* 
sive practice. It is produced by the head of the 
bone being forcibly impelled against the back part 
of the c^sule, while the thigh is bent upon the: 
pelvif and the knee carried inwards. The signSi 
of Uiis luxation are the following, — the limb is a 
little shortened, the foot and toes are turned in* 
wards, the knee is a little bent, the trochanter 
major is placed farther back than its natural situa* 
tioQ, although turned towards the acetabulum, » 
and, if the patient is of a spare habit, the head of, 
the bone can be felt lodged in the sacrosciatic . 
notch,— more especially upon bending the thigh, 
which can be done to a certain extent 

In all luxations of the hip joint, reduction, if 
delayed, is very difficult, and after a time imprac* 
ticable, — ^because a new socket is formed with 
which the head of the bone is connected by a cap- 
sule, and the old acetabulum fills up. I believe. 
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however, that the reduction may always be effect- 
ed at first. 

1st, In the first species of luxation upwards and 
backwards upon the dorsum ilii, the most power- 
ful and most successful method of reduction 
with which I ara acquainted is the following. — 
Let the patient be placed upon a hatr matress, 
laid upon a firm table ; let him be laid over upon 
the side opposite to that which is dislocated ; 
a strong hook or ring is tlien to be screwed into 
a wooden pillar, a wall, or partition, at the head 
of the table ; the surgeon now takes a thick 
wooden roller, from two or three feet in length, 
round which he passes several rolls of flannel or 
linen, till it is sufficiently bolstered so as not to 
hurt by its pressure ; in this state it is to be pass- 
ed betwixt the patient's thighs, and so placed that 
the defended part may press upon the perinaeara ; 
a rope or leathern strap is now to be passed 
through the ring in the wall, and each end fasten- 
ed to one of the ends of the roller, so that when 
the limb is extended, a powerful counter-exten- 
sion may be made, and the patient effectually se- 
cured. If the roller makes any undue pressure, 
or excites pain, a small feather pillow may be 
placed betwixt it and the perinaium.* When the 



• This manner of fixing the patient by the roller In luxation 
of the hip joint, was much used in the Royal Infimiary of Edin- 
burgh about 25 or 30 yeara ago, particularly by Mr Latta, and 
always with success. 
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patient is thus fixed, a leathern belt is to be buck* 
led round the thigh immediately above the con- 
dyles, and the pullies hooked on precisely in the 
same manner as already recommended in the re- 
ductioii of the luxation of the shoulder joint, 
and re{Mresented in plate seventh. The knee is 
to be bent, and the extension begun and con« 
ttiiued steadily and slowly, in the direction in 
which the limb has been placed by the disloca- 
tion. Daring the extension, the surgeon places 
his right hand on the great trochanter, and, when 
the bead of the bone has been brought near the 
socket, with his left hand he lays hold of the 
knee, and rolls it outwards, so as to turn the head 
of the bone inwards, by which means it slips into 
the 90cket.-»»If the pullies and the rest of the ap« 
paratusi now recommended are not at hand, the 
acoident has recently happened, and the patient 
is not ¥ery muscular, the luxation may be reduced 
by laying him on a firm bed on the sound side, 
rolling cloths round the bed post, placing it be« 
twixt hi& thighs, bringing him forwards till the pe* 
rinasum, pubis and isdiium press against the post, 
and then making a powerful extension by several 
assistants, pulling at sheets or tablecloths fastened 
ahove . the knee,-— the surgeon at the same time 
observing to roll the knee out, when the head of 
tbe bone is brought on a level with the acetabu- 
lum. When the patient is very muscular, we 
tfiust repeatedly, although gently, in order to 
vi{eakea the power of the muscles, renew the ex« 
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■ tension again and again, or have recourse to blooJ- ■ 
T letting and the warm bath, with small dozes of 
1 tartarized antimony, 

2nd, In the second species of luxation, viz. 
i downwards and inwards into the thyroid hole, the 
J reduction is in general easily effected. It may be 
I laid down as a fixed principle, that whatever joint 
1 is easily luxated, is for the same reason easily re- 
rduced. This reasoning will apply, not only to 
I the great joints of the shoulder and hip, but to 
I every other joint, each in its degree. Therefore 
' because the head of the thigh bone is carried 
I more easily inwards over the brim of the acetabu- 
I lum, this species of luxation ought to be more ea- 
sily reduced, and this natural conclusion is verifi- 
led by experience. Little extension is required, 
and the chief circumstance to attend to in the re- 
. duction, is to raise up the head of the bone from 
the thyroid hole and carry it backwards towards 
the acetabulum. The reduction should be first 
attempted in the following way. The patient 
I 'must be laid upon a bard bed, a firm table, or the 
? floor, upon the sound side ; the surgeon then 
'places his knee upon the patient's haunch, to keep 
I 'it down, — while an assistant keeps down the knee 
with his hands; the surgeon now clasps with Jus 
' hands the upper part of the thigh, and with his 
whole Ibrce attempts to pull the head of the bone' 
up from the thyroid Iiole ; or to give him a greater 
['purchase, he passes a table-napkin round 
thigh, knots it, and carries the loop over bin 
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^-and then resting with his hands upon the pelvis, 
H^lie endeavours to raise up the head of the bone 
Hand hring it towards the socket, — at tlie same 
H . moment that be does this, the assistant wlio holds 
H_down the knee should turn it inwards, which will 
^^^ssist in carrying the head of the bone outwards 
H^and favour the reduction. By pursuing this plan 
H*we shall often succeed ; but if this should not be 
^Tthe case, a certain degree of extension must be 
HTemployed, — and for this purpose we have re- 
: course to the roller and puUies, as recommended 
for the luxation upwards and backwards. When 
the extension has been continued for some time, 

PBO as to raise the head of tlie bone from the thy> 
|-oid hole, an assistant should lay hold of one end 
pf the roller, another assistant the other end, and 
by this means they should gently lift up the head 
of the bone towards the acetabulum, — at the same 
time that tlie assistants do this, the haunch must 
be held down, the extension suddenly dropt, and 
the surgeon carry the knee inwards. If the lu.xa- 
tion is recent, this mode of procedure will never 
fail to effect the reduction. 

3d, In the third species of luxation, upwards 

and forwards upon the pubis, a greater degree of 

^^ extension is required than when the head of the 

^V bone is situated in the thyroid hole ; and the ex- 

HPtension should be made by carrying the thigh a 

little backwards, as that direction more directly 

Jeads the head of the bone to the acetabulum. 

The patient is to be laid upon his sound side, the 
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pelvis fixed by the counter-exteiiBion by mearis of 
the roller or betlpost, — the pulties applied imme- 
diately above the knee, the knee bent and the 
pelvis held down. The extension ia now to be 
made by carrying the thigh backwards, and, when 
it has been kept up for a little time, the surgeon 
embracing the neck of the bone with his hands, 
or with a napkin slung round his neck, endeavours 
to lift it into the socket. This luxation is in ge- 
ral easily reduced, as there are no spines or 
processes which can entangle the head of the 
bone. 

Aith, The fourth species of luxation, where the 
head of the bone is driven backwards into the sa- 
cro-sciatic notch, is the most difficult of all to be re- 
duced, — not only because it is carried far from the 
acetabulum, but because it is placed so far below 
the margin of the socket, that it is difficult to 
raise it to the same level. The patient must be 
placed and secured, and the pullies applied, as in 
the other luxations. The thigh must be bent so 
far upon the pelvis as to form nearly a right angle 
with it, and the extension conducted by carrying 
the limb In a direction obliquely across the mid- 
dle of the sound thigh. The surgeon stands be- 
fore the patient, and, when the extension has been 
for some time continued, he should attempt by 
means of the napkin carried round the thigh, and 
suspended fay his neck, to lift up the head of the 
bone and bring it forwards over the margin of the 
acetabulum. To prevent a repetition of the ^Ufta 



t 



jplaeetneDt of the reduced bolie, the thighs should 
be tied tpgethert the patient coDiined for a few 
days to bed, and the utmost caution adopted whe» 
he returns to his usual employments^ 



LUXATION OF THE KSnSB JCHHT. 

The knee ' joint is formed by the femur, tibia; 
and patella. The fibula is below the joint, and 
dots not enter into its formation* The knee joint 
is tiie most superficial joint of the body, being 
composed only of two flat bones opposed to each 
otiier; but notwithstanding the shallowness of the 
joint, and the strains to which it is perpetually ex^ 
posed in all the violent movements of the lower 
extremity, it is less frequently luxated than any 
other joint, as it is firmly secured by numerous 
and strong ligaments. 

l^tf The articulating surfaces of the bones are 
eovei^d with a smooth cartilage, by the lubricity 
of which the whole glides with ease. Qnd, The 
top of the tibia is a little concave, and this com 
cavity is increased by two semilunar cartilages^ 
which are thicker at their outer edges, and which 
are placed one on each side, interposed betwixt ^ 
.each condyle of the femur and the hollow on the 
top of the tibia. By their mobility the joint is 
rendered more free and easy in its motions* 8dj 
There are two internal ligaments which decussate 
eteli other, 9nd the chief use of which is to pre* 
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Vent the joint from being too much bent or over 
extendecl ; and "when any force is suddenly applL 
€d, they assist most powerfully in retaining ^tfae 
heads of the bones, and in preventing displace- 
ment. 4fih, There is a strong capsule which sur- 
rounds the whole joint. It comes down from the 
thigh bone above the. condyles,. and from the sides 
of the patella, and is implanted all round into the 
head of the tibia. This. capsule is strengthened at 
the sides by lateral ligaments, which are more di&p 
tinctly marked than in any other joint ; and pos- 
teriorly by a strong ligament which comes down 
from the external condyle, runs obliquely across 
the back of the capsule, and is inserted into the 
head of the tibia. Besides the capsule being 
strengthened by accessary ligaments, it is farther 
assisted by the expansion of the flexor and exten- 
sor tendons, and above all it is covered and made 
firm by the common fascial expansion which co- 
vers the knee. 

From the structure of this joint great force is 
required to luxate it. The luxation is seldom 
complete, but when this is the case the injury 
done to the soft parts is often so great that it 
is complicated with an external wound, or the 
inflammation and swelling which follow lay the 
foundation of a disease that ultimately ruins the 
joint. 

Luxation of the knee is extremely rare, al- 
though it ocasionally presents itself in consequence 
of extreme violence. It may be luxated laterally. 
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backwards, or forwards. When luxated laterally, 
theliixatioD, like that of the elbow joint, from 
the extent of the articulating surfaces is always 
iai6ofnplete. It is most commonly luxated later- 
ally either inwards or outwards, and the head of 
the tibia is sometimes driven backwards, very 
rarely forwards. The accident is always very se- 
rious from the extent of the laceration of the soft 
pa[Fts, and from the inflammation and swelling 
which are apt to ensue. There is not only vio^ 
^Dt pain and inability to move the leg, but the 
injury is at once apparent from the distortion. 

This luxation is easily reduced. One assistant 
' grasps the thigh, while another extends the leg^ 
nirhen the surgeon forces the head of the tibia 
into its place. After the reduction two splints 
should be placed along the sides of the knee, and 
Ihe limb laid out on a pillow; leeches and sa* 
turnine^ lotions. should be applied ; the most rigid 
antiphlogistic 'regimen should be enjoined; and 
if. the patient be in the vigour of life he should 
be largely blooded from the' arm, to avert inflan]h 
mation. . ^ 



LUXATION OF THE PATELLA. 

The patella properly speaking can only be lux- 
ated laterally, either inwards or outwards. It 
cannot be drawn upwards so as to uncover the 
jaiat . ;virithout a rupture of the ligament by which 



246 LUXATION OF THE PATELLA. 

it is connected to the tibia. This is an accidcDt 
of a diiferent nature, which will be treated of id 
its proper place. 

The lateral luxation never takes place when 
the knee is bent, because at that time the patella 
is firmly braced down and confined in the hollow 
betwixt the condyles of the thigh bone. It al- 
ways occurs when the leg is more or less extend, 
ed, and is more apt to happen when the extension 
is complete. 

From the formation of the condyles one should 
imagine that the patella would slip more easily 
inwards than outwards, as the inner condyle is 
less elevated. Accordingly the generality of 
writers describe the internal luxation as the most 
frequent, but the practical view is different from 
the theoretical — the luxation taking place much 
more frequently outwards than inwards. The 
more frequent occurrence of outward luxation 
arises from the position of the patella' with regard 
to the thigh bone, in the extended state of the 
joint. In this situation the patella does not lit 
in the centre of the axis of the bone, but incline* 
more outwards; besides its outer edge is more 
elevated than its inner, by which it glides more 
easily along the outer condyle than the inner. 
The inclination of the patella to slip more easily 
outwards than inwards may be at once ascertain, 
ed by a person extending the leg and moving the 
bone from side to side. Independently of the 
acute pain, in this luxation, the patient is incapH- 
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blfidf bending the knee, and the patella fprms 4 
distiBct {lipiour upon the outer or the inne^ con* 
dyle, according to the nature of the lui^^tion. 

It is. easy to reduce this luxation. The leg 
mvat be completely extended, and the patient 
{daoed in a sitting posture to relax the musclesi 
wben the bone will return to its place almost 
spontaneously; if not, by pressing on its outef 
edge the inner edge will be so raised that it cai| 
be easily forced back. This accident is in gene^ 
ral followed only by a slight inflammation an4 
swelling, which if disposed to rise high, must be 
Impressed by leeches and saturnine lotions. 



LUXATION OF TH£ ANCLE JOINT. 

The allele joint is formed solely by the astra^ 
^us with the tibia and fibula. The fibula passes 
the fend of the tibia and forms the outer ancle^ 
4M»d the tibia terminates in a pointed process 
which forms the inner ancle. The semicircular 
faend of the astragalus is completely received 
within the joint, and the process of the tibia and 
the end of the fibula go so far down as to em- 
brace the sides of this bone, forming a complete 
hinge joint, and one of the strongest in the body. 

The ligamepts of this joint are the sapie as iqi 
BvtTfi hinge joint 1^/, All the articulating sutt 
faees are covered with cartilage, and a capsule 
k'iirfmi Urn lends oi^tl^e tibia and i^^lat^»|)^ 
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round, and is inserted into the fore, the back 
part, and sides of the astragalus. SnJ, This cap- 
sule is strengthened by lateral ligaments, which 
lEU'e stronger and more numerous on the external 
than on the internal side, — Whence in luxation, 
when the fibula is fractured, the extremity of 
this bone is so strongly retained that it in general 
keeps its place and the ypper part only is carried 
along with the tibia. 3d, The internal lateral liga- 
ment is of a triangular forni called the. deltoid 
ligament, which coming down from the tibia ' is 
expanded upon the astragalus, os calcis, and na* 
viculare ; and, independently of strengthening 
the connection betwixt the tibia and these bones 
acts also as a check- band preventing the foot 
from being too far extended or too much bent. — 
4fihf Besides the lateral ligaments there are trans- 
verse ligaments both on the fore and back part 
bf the joint, connecting the bones of the leg close- 
ly together and preventing their diastasis or se- 
paration. — And 5/A, the ancle joint is farther 
strengthened by the tendons of the extensor and 
flexor muscles of the foot and toes, which cover 
it on all sides. 

The bones of the inner arid outer ancle go so 
far down upon the sides of the astragalus, and in- 
chose it so firmly, that it cannot vaccillate nor be 
liijiated to either side without a fracture of the 

■ r 

libiia or fibula; and the (Security aftbrded by the 

Mgathents is so greats 4hat there can be no luxa- 

j^bii forwards nor ba6kwards without - the mosU: 
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dreadful yiolence. The foot may be luxated in- 
wards or outwards, backwards or forwards. It is 
most frequently luxated inwards, and in this case 
18 always complicated with fracture, generally of 
both, bones. The accident most commonly hap- 
pens from the foot being twisted outwards in leap- 
ing, or from its slipping outwards in falls, the 
weight of the body in this case being thrown upon 
. the inner ancle. In this luxation the inner ancle 
or process of the tibia is fractured ; there is dis- 
tinct crepitus ; the forepart of the foot is turned 
-inwards, the sole outwards, and its inner edge 
. rests upon the ground ; . the fibula is fractured 
two inches or more above the ancle, but, as the 
' external lateral ligaments remain entire, the frac- 
tured extremity of the hone retains its connec- 
: tions } the process of the tibia carried inwards by 
• the astragalus; forms a tumor at the inner ancle ; 
i there is acute pain, with inability to move the 
foot, and . marked distortion ; and the capsular, 
deltoid, and transverse ligaments are lacerated. 
iln one case which came under my care the lace- 
rration of these ligaments was so extensive that the 
' toes were, completely turned round to the inner 
ancle. 

: In the reduction, the patient must be placed 
.upon a couch or firm bed, and the knee bent to 
relax the gastrocnemii muscles; one assistant 
i then grasps the thigh firmly above the condyles 
1 to make the counter-extension ; another lays bold 
' 1^ the heel and forepart of the foot, and exte^nds 



250 LUXATION OP TIIE AKCXS JOINT. 

in tlie direch'on of the leg ; while the surgeon 
pushes the bones into their situation. After the 
reduction, which is easily ejected, two spliots 
must be applied and fastened with tapes or the 
eighteen tailed bandage, and the limb either laid 
on its outer side with tlie knee bent, or upon the 
heel resting in the machine already recommend- 
ed for fractures of the thigh and leg. When 
the limb is placed upon the heel, the fractured 
bones are more easily retained in their situa- 
tion, but it requires considerable attention to 
prevent the foot turning outwards. This tenden- 
cy to turn outwards, however may be most eiFec- 
tualjy counteracted by fixing the foot in tlie posi> 
tion recommended for fracture of the fibula imme- 
diately above the ancle. Should much inflamma- 
tion and swelling supervene, the bandage must be 
undone, the splints removed, and leeches with sa- 
turnine lotions applied. After the inflammation 
has subsided, the splints may be either reapplied, 
or, after placing the foot as nearly as possible in 
its natural situation, it may be bolstered up with 
pillows. In the management of luxation of the 
ancle joint with fracture of the bones, our chief 
care must be directed to keep the foot in a line 
with the tibia, and to place the ends of the frac- 
tured fibula as nearly in contact as possible. This 
must be particularly attended to, as the foot has a 
tendency to turn outwards, in which case the one 
end of the fibula does not remain in appositisn 
with the other ; and consequently when the cure 
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IS effected, there is not only considerable distoii- 
tioii from tlie foot inclining outwards, but tb^ 
linb is actually shortened. To obviate this de- 
fisct, the foot must be kept inwards as we have 
just now directed. 

The luxation of the foot outwards most fret- 
quently occurs in consequence of the foot having 
turned inwards in leaping, and the whole weighs 
falling upon the outer ancle ; or from the foQt 
being thrown in that direction under the body 
in £ills. Here all the ^gns are the reverse of 
those in the luxation inwards,*'— the fore part oi 
dbe foot being turned outwards, the sole inwards^ 
and' the foot resting upon its outer edge ; s^nd 
tbe tibia is fractured at the inner ancle ; the cap« 
sular and external lateral ligaments are morp 
or less torn ; and the fibula is generally fractur- 
ed near the joint ; the astragalus pressing thp 
fractured portion outwards, and forming a tti* 
a our at the inner ancle. 

In the reduction, the patient and the limb are tp 
be placed in the simple position as in luxation ii^ 
wards; the extension and counter-extension are 
to be made by the. assistants ; the bones are to be 
pushed into their natural situation by the surgeoifi 
in the same manner as directed in that case i and 
sifter the reduction is effected, the whole manage- 
Bdent is to be conducted upon the same princir 
pim. 

. When ther foot is luxated backwards, the aa»< 
dent genetaily takes place from desperate. lesfM; 
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or falls upon the feet, the knees being then bent 
and the body thrown forwards. In this luxatum, 
the heal is lengthened^ the foot shortened, and 
the toes are turned downwards ; the articfulating 
head of the astragalus escapes backwards from the 
scaphoid cavity of the tibia; and this bone now 
rests upon the os naviculare and anterior part of 
the astragalus ; the fibula is generally fractured 
about three inches above the ancle, the lower por- 
tion forming the outer ancle remains attached 
by its ligaments to the tarsal bones, and the upper 
portion of the bone is carried forwards with the 
tibia; the capsular, deltoid, and transverse liga- 
ments are torn ; there is acute pain ; the foot is 
immoveable ; and there is great distortion of the 
foot and ancle. 

- The patient and the limb are to be placed as 
in the two other luxations, — one assistant makes 
the counter-extension above the knee, and ano- 
ther in making the extension must pull in the di- 
rection of the leg, at the same time bringing the 
foot forwards, while the surgeon pushes the tibia 
backwards. When the reduction is eflfected, the 
limb must be placed and treated as in the other 
luxations of the foot. 

The fourth direction in which the foot may be 
dislocated is forwards ; but this accident more 
rarely occurs than any of the other three species 
of dislocation. It happens from falls backwards 
while the foot is fixed. It is most comnionly 
combined with fracture, more especially of the 
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fibula ; the capsular, deltoid, and anterior traiis- 
vctrse. ligaments are ruptured; and the tibia is 
ca]:ried backwards, so as to rest upon the os caU 
cis;. the foot is lengthened, and the heel shorten- 
ed; the astragalus forms a, tumour on the upper 
and /ore part of the foot ; and the distortion is so 
marked as at once to characterize the nature of 
the, injury. , 

In reducing this luxation, extension and coun* 
ter-extension are to be made as in the luxation 
backwards, — only the assistant in the extension 
instead of bringing the foot forwards pushes it 
backwards, while the surgeon brings the leg for- 
wards. After the reduction, which is in general 
easily effected, the same treatment which we have 
already recommended must be pursued. 



COMPOUND LUXATION OF THE ANCLE JOINT. 

Ant of the luxations of the ancle joint which 
we have enumerated may be complicated with a 
-wound of the integuments, forming compound 
luxation ; but this circumstance is most apt to 
occur when the luxation is lateral. The bones 
i^hich most commonly protrude are the tibia or 
astragalus or both ; but if the foot is luxated 
outwardly, the fibula also sometimes protrudes. 
In the treatment of compound luxation of the 
ancle joint, our first object is to arrest any haemor- 
rhagy by securing the bleeding vessels. After 



itS4 LUXATION OF THE BONSS 07 THE VOOT AHB TOUL 

thitf is etkctedf we clean the wound by washing 
with warm water ; we remove all extraneous bo- 
dies or loose pieces of bone ; and then reduce the 
bones, as in simple luxation, by relaxing the mus-^ 
des and by extension. If this is found to be im* 
prat^ciable, from the smallness of the opening, W6 
haVfe recourse to the practice advised under com- 
pound luxation, — securing the limb in splints } 
and lastly, we adopt the local and constitutionid 
treatment therein recommended*. 



LUXATIONS OF THE BOKES OF THE FOOT AND TOES. 

The bones of the foot, like those of the hand, 
are connected together by articulating surfaceS,- 
and capsular and lateral ligaments. The motion 
is very limited, but yet so constant that the joints 
are never obliterated. If the motion of these bones 
were extensive they would be frequently luxated, 
as they sustain the weight of the whole body in 
leaps and falls upon the feet. 

But there is rather a diffused elasticity than ex- 
tensive motion ; and, while they yield so as to 
elude any violent shock, they are so strongly con- 
nected together by numerous ligaments that they 
form as it were but one bone. 

Notwithstanding the firm connection of the 

* For the best description that has been hitherto given of 
luxations of the ancle joints see a paper by Mr Astley Cooper 
in the Surgical Essays by Cooper and Travers^ Part 2d. 
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Jbkmes 6^ tbe tarsrus, they are sotnetiimes luxated. 
TBe astragalus is rarely separated from the os 
catdis^ but it frequently escapes from its articula- 
tion with. the OS naviculare. In this case it is most 
coAimbnly thrown upwards, and forms a tumor 
on the ibre part of the foot ; sometimes the bone 
is forced through the integuments; and some- 
iimes these are so much stretched that they im- 
mediately inflame^ the skin ulcerates, and the as- 
tragalus projects. This accident occurs when the 
toes and metatarsus are fixed, while the person 
ialls backwards. The luxation is very difficult to 
be reduced, but it must be attempted provided 
there does not exist any extensive inflammation. 
It is done by one assistant securing the lower 
part of the leg and heel, while another powerfully 
extends the foot, — the surgeon at the vsame time 
forcing the projecting bone downwards and back- 
wards into its place. Cases have occurred where 
the astragalus has been forced through the inte- 
guments, and so extensively disengaged from its 
connections that the surgeon has removed it. The 
tibia has then fallen down and rested upon the os 
calds, and the patient has recovered sometimes 
\9ith anchylosis, at other times with a joint tolera- 
bly free*. The os calcis is sometimes luxated 



^ See Medicine £clair6e par les Sciences Physiques pftr 
fontCToy, Tome 2. p. 60. Bulletins De L'Ecole De Medidne^ 
OTome 5. p. 2S8, and Surgical Essays by Messrs A. Cooper 
Arid Traverse P^rt 2, p. 168. 
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from the os cuboides. It may be carried upwards 
al(Hig with the astragalus, or it maj be displaced 
laterally. In this last case the luxation occurs 
most frequently outwards. The accident is at- 
tended with great pain, and, if there is not much 
swelling, with distortion which can be traced with 
the fingers. The bone is to be reduced, like the 
astragalus, by extension and counter-extension, 
and then forcing it back into its place. * 

The remaining bones of the tarsus are rarely 
luxated, and the metatarsal bones seem to be too 
firmly fixed to the tarsal for this accident to hap- 
pen to them. 

The toes are so short that they cannot be so 
liable to luxation as the fingers ; but, when the 
accident does occur, it is to be treated in all re- 
spects as already recommended for luxation oiT 
those bones. 



LUXATION OF THE RIBS. 

' From the manner in which the ribs are con- 
nected with the vertebrae, it will at once appear 
that no luxation of them can take place either up- 
wards, downwards or outwards. It is also evident 
that they are so firmly attached to the vertebrae 
by a double articulation, secured by numerous 
ligaments, that they could not be displaced in- 
wards by a twist. To effect this displacement, 
the application of external violence would be re- 
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quired ; and the ribs are so long and slender in 
themselves, that it is probable, upon the opera- 
tion of such violence, fracture would follow be- 
fore the joint could yield. I therefore do not be* 
lieve that luxation of the ribs at their vertebral 
articulation ever takes place, although this luxa^ . 
tion is described by many writers on Surgery ; 
but from the manner in which the ribs are con- 
nected with the sternum, luxations at their ster* 
nal extremity may sometimes present themselves* 
Their cartilages are joined to the sternum, not 
by symphysis, like the pubis, but by joints with 
regular capsular ligaments, and therefore each is 
liable to luxation. 

In the course of my own practice 1 have met 
with two cases of luxation at the sternal articula- 
tion of the ribs. The one was in a lady and 
occurred during labour. After her accouchement 
she complained of pain towards the lower and left 
side of the sternum, which was increased upon 
lying down, with slight difficulty of breathing; 
and, upon the application of the hand, the extre- 
mity of the rib could be felt raised. The other 
luxation was in a young girl. It happened 
from drawing a cork, and in the moment of the 
accident, she was conscious of something giving 
way. There followed the same symptoms, pain 
and difficulty of breathing, increased upon lying 
down in bed, with swelling. The reduction in 
both cases was easily effected. I desired tl>e pa- 

VOL. II. R 
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tients Co take a full inspiration ; I then forced in 
tbe extremity of the eartilage ; applied over it an 
adhesive planter spread cm thick leather ; then, 
laid on a firm compress ; and passed a roller, with 
a moderate degree of tightness, round the chest. 
Is a short time both patients were completdy 
cared. 

Tbe napkin and scapulary bandage, delineated 
in pi^e 49^ of Volume 1st, is well adapted for 
this accident. 



LUXATION OB DIASTASIS OF THE PELVIS. 

The bones of the pelvis can be separated from 
each other only by extreme violence. A separa- 
tion has sometimes taken place inconsequence of 
tedious and difficult labours. Thus the os coccy- 
ges has been forced backwards by the pressure of 
the child's head, and the pubic boaes have been 
found separated at the symphysis. 

. The separation at the symphysis was once 
thought to be a provision of nature to facilitate la- 
bour^ and upon this doctrine was founded the Sig- 
ultian operation, which consists in the divison of 
the cartilage connecting the pubic bones ; but 
when we consider the very little increase of si^e 
that such separation would give to the pelvis; die 
rareness of the occurrence, and the total and long 
continued lameness which always ensues, as is ex- 
emplified by the cases of Spence, Deijinan, and 
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dtb^ writers on midwiferyy tba operation muM be 
held as totally iDadmisaibfe and the separatiim 
can be viewed only in the light of a fiMwidable 
diseaae. When diastasis of the bones of the pdlvb 
occurs in consequence off external violence^ ih# 
force required to e£kct it is so considerable tlMI 
the injury is seldom confined to them^ but ex- 
tends to the contained viscera^ or at ail etebtt 
the accident is apt to be followed by extensive 
inflammation terminating in suppuration ct gafi^ 
grene. There is related in the ninth Volume of 
the abridgment of the Philosophical "transaction^ 
a case in which, in consequence of a sudden and 
violent twist on horseback^ the pubic b<Kiefi| were 
wrenched asunder to the distance of foitf iuche*; 
and the bladder was rent to the extcmt of half aa 
inch a little above its neck* la the moment 0f 
the accident the patient felt the horrible sensatioa 
cf being as it were split asunder^ the urine esca- 
ped into the scrotum, distending it to such a de- 
gree as to bury the penis in its substance. The 
parts fell into gangrene, and the patient died on 
the morning of the sixth day* A stmihir case ik 
detailed in the 10th Volume iSmo^ of the Me^ 

• 

moirs of the Royal Academy of Siifgery^ A 
young country man experienced a separation iMf 
the pelvic bones at their aacro41iac junctiotY, ia 
consequence of a sack of wheat falling upoh him*. 
Although he walked about for two or three day» 
after the accident, in eight days his lower extre- 
mities became paralytic, and he could net retaia 

r2 



)R DIASTASIS OF THE PELVIS. 

his urine or fceces, — in nineteen days he died, 
and upon dissection the ilium of the right r^de 
was found separated from the sacrum, and projec- 
ting to the extent of three inches. There was 
also found within the pelvis an extravasation of 
pus, with other marks of inflammation. 

Although separation of the hones of the pelvis be 
a rare occurrence, these cases show that such an 
accident sometimes takes place. It is character- 
ized by the pain, which is particularly acute upon 
moving the lower extremities, and upon this mo- 
tion there is mobility at the injured part; the pa- 
tient can neither stand nor walk, especially whta 
the separation is at the symphysis ; and if the ac- 
cident is not attended with much swelling, or 
there is no great thickness of the soft parts, the 
displacement of the bones may be traced with the 
fingers. 

When separation of the bones of the pelvis does 
occur, they must be replaced as accurately as 
possible, and the accident treated like fracture. 
The patient must be placed in an easy posture, 
the pelvis firmly bound up by napkins and circu- 
lar bandages, and rest enjoined by confinement to 
a bed or sofa. At the same time, as in fracture, 
he must be blooded occasionally, according to cir- 
cumstances, placed upon a low diet, and the ca- 
theter and glysters must be resorted to, if requi- 
red. 

The OS coccygis, from its projecting and being 
unsupported, may be displaced backwards or i 
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wards. It may be forced backwards by the bead 
of the child in its passage through the pelvis^ or 
it may be driven inwards by a kick» fall or blow. 
It will in general be easily replaced by the intra* 
duction of the fore and middle fingers into the 
rectum, while the surgeon co-operates with his 
other hand placed externally. When reduced^ it 
will in general keep its place^ but if this should 
not be the case, it must be retained by a com? 
press and the T bandage. 
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GENERAL REMARKS ON THE STRUCTURE OF TH£ 

SPINE. 



The spine is composed of 24 pieces, and is ar- 
ranged in three great divisions — ^the neck, back* 
^nd loins. The vertebrae of the neck are seven in 
number ; they are smaller than those of the back 
or loins, have a greater degree of motion, and 
suflFer from sudden violence more frequently than 
any other part of the spine. The vertebrae of the 
back are twelve in number, they are larger than 
those of the neck, but smaller than those of the 
loins. They are more closely connected than any 
other part of the column, their spinous processes 
overlap, their joints are very secure, and all mo- 
tion in them is suppressed by the manner in 
which they lock into each other, and by their con- 
nection with the ribs. The vertebrae of the Joins 
are five in number, — they are larger and stronger 
than any of the other bones of the spine, — 
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tlieir articular processes are perpendicular aud 
deep, to prevent luxation, — their spinous pL'oces> 
ses are horizontal and free, — and a thicker cartila* J 
giaous substance is interposed betwixt their ba>l 
dies to permit those free motions that are requiiv 1 
ed in this part of the vertebral column. 

Each vertebra consists of a body and seven j 
processes. The body is light and spongy, of the 1 
same cancellated structure as the bones of the I 
carpus and tarsus ; all its surface is perforated ^ 
with delicate vessels j and these bones often in- 
flame and ulcerate throughout their whole sub- 
stance down to the spinal marrow, producing cur- 
vature of the spine and its consequences. Of j 
the seven vertebral processes, four are articular I 
ing, two superior and two inferior, connecting ] 
each bone with the one immediately above and I 
below it i these processes, are oblique in the necl^ | 
partly so in the back, and perpendicular in the ] 
loins. Two are situated transversely, called the | 
transverse processes. These serve the purpose of I 
a mere lever in the loins, they are perforated in , 
the neck to give passage to the vertebral artery, 
and in the back they are appointed to a different 
office. In this case they do not act as a lever, 
for there is little motion, and what there is, is not 
lateral ; but they support the angle of the rib,. I 
give it a second joint, and regulate its motion. 
The seventh and last process projects backwards,r , 
and is termed} the spinous process. It is short, i 
flat, and broLui in the loins ; long, aquiline, and; 1 
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bent down in the back; and short, bifurcated) 

and direct in the neck. To the transverse and 

■spinous processes, more especially in the neck and 

f 4oin8, are attached those muscles which move the 

I -spine } and by this lever they raise the body witb 

I great power. 

The Junction of the processes with the body of 
[ ;the vetebriE forms a canal of a triangular shape, in 
'which the spinal marrow is contained. This ca- 
I Hal is lined with a tough ligamentous substance, 
. Jwhich connects the bones together and forms a 
-strong theca or sheath for the marrow. As the 
-marrow is a continuation of the brain, it is liable 
[ feo be aftected in a similar manner from external 
injury, and its nerves are chiefly distributed to 
[ those less important organs which are not animat- 
r ed by nerves from the brain. A frequent conse* 
[ quence of its being injured is palsy, which must 
I be more or less formidable, as the compression is 
I situated higher or lower in the spine, and ia- 
[ volves a greater or less range of nervous energy. 
From the vertebral column - thus consisting of 
two structures, the diseases and accidents to 
which it is exposed are of two kinds, — Ist^ As 
they have reference to the bone merely. Sdly, 
As they involve the spinal marrow. The first 
class may lead to curvature of the spine, or ulti- 
mately affect the general health. The second 
class is always attended with a train of very 
distressing symptoms, wl'.ich sooner or later proves 
fatal. ;-.^ ,-.' .> ■■>.'[ .J . .| "u 
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DISEASES OF THE SPINE. 
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The diseases of the spine are both congenital ] 
and accidental. From the obscurity of the symp- 
toms which attend them in their early stage, and 
from the distressing consequences which are apt I 
to ensue, they are particularly interesting. The 
malady has in general made considerable progress , 
before its existence is suspected j the patient ' 
does not at first complain of pain in the site of 1 
the disease, but applies for relief for paralysis of 
the lower limbs or pelvic viscera ; and the sur- 
geon is from thence led to examine the spine/ j 
iSometimes he can at once detect the seat of tha J 
complaint, ab other times not, and although he is 1 
able to effect a cure, there not unfrequently re> J 
mains, even in the most favourable circumstances,. | 
permanent distortion. 



SPINA BIFIDA. 

Spina bifida is a malconformation or congenita 
disease. It is a dropsy of the sheath of the spi-^l 
nal marrow, and consists of a tumor situated u[kJ 
on some part of the spine, most commonly upoQjll 
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the lower part of the loins or upon the sacrum, ; 
more rarely upon the back, and seldom on the i 
neck. Ruysch says, that the sacrum is the most 
common seat of the disease, but it is generally 
understood to be more peculiar to the loins. It ' 
I is attended with an incomplete state of some of j 
I tbe vertebrse. Each of the vertebra; in the child, 
; where the bones are yet unformed, consists of 
three pieces, one for the body and one for each 
aide of the arch. These form the canal for the i 
j spinal marrow. The spinous processes at this time ) 
I are entirely a-wanting, and when formed they are j 
[ joined by an intermediate cartilage. Sometimes j 
I there is a deficiency of bone at this part, and la 
its place there is a tumor of an elastic feel, vary- 
L iiig in size from that of a walnut to that of atl 
I orange, and of the natural colour of the skin. 
I At the time of birth the tumor is generally pellu- 
cid, permitting us to see tlirough it when a light- 
I ed candle is presented, as through ihe sac of a 
f hydrocele, but it soon becomes opake; — the sac is 
librmed by the sheath of the spinal marrow j from 
1 there being a deficiency of bone, the pressure of 
I the fluid makes the sheath herniate or protrude 
through the opening; and the spine appears as if 
it were cleft or separated, hence the name of the 
disease. Tlie tumor is compressible, and by pres- 
sure the fluid can be made to disappear to a cer- 
tain extent. This pressure has, in some cases," 
such a marked effect upon the rectum, that'tiie' 
fieces are immediately ejectetl. 
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Children afflicted with spina bifida are gene- 
rally puny and weak ; their lower extremities are 
feeble, and they at last become paralytic. The 
stools and urine are either passed involuntarily, 
or obstinately retained. The tumor increases 
rapidly after birth ; often the skin inflames ; the 
tumor, assuming a purple hue, gangrenes and 
bursts i a thia limpid bloody water is discharged 
from it ; and the child dies in the second or third 
week aftei'. 

This is the common course of the disease, but 
it sometimes happens that the skin does not in- 
flame but continues entire, the tumor remains 
stationary or nearly so, — the child lives and even 
thrives. Where great care has been taken, 
the tumor has continued entire for eighteen 
months or two years. Bohnius mentions a case 
where the child lived till it was ten years old, 
and Warner relates another where the patient 
lived till he was twenty. There are other ca- 
ses on record of like duration of the disease. 
Wheu the child lives, its lower extremities con- 
tinue small and paralytic, the upper parts of the 
body only grow, but at last it begins to decline 
and dies. 

This disease has been ascribed to the water of j 
hydrocephalus descending by gravitation along ] 
the inside of the sheath of the spinal marrow, and , 
presenting betwixt two of the vertebrae, or where 
there was a deficiency of bone ; but this cannot 
be its origin, because the fcetus lies in the womb 
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with the head downwards. However, spina bitida 
is an original disease of the nature of hydrocepha« 
luSy and is not unfrequendy complicated with that 
disease. It seems to be a dropsy of the: sheath 
of the spinal marrow, as hydrocephalus is of the 
dura mater,rr-bQth destroy by compression, and 
botli prove fatal when the tumor is largely . open- 
ed. When the skin can be made to suppoit-the 
diitension, the child lives longer, than under by- 
drocephalus ; but it is very apt to inflame and uk 
cerate, in which case the child dies. 

In congenital hydrocephalus the brain is com^ 
monly found quite dissolved, and in spina bifida, 
the spinal marrow in the seat of the disease is alil 
so frequently in a similar state. 



TBBATMENT OV SPINA BIFIDA. 

Two methods of treatment have been proposed 
in this disease, — the one palliative, and the other 
with the hopes of effecting a radical cure. 

The palliative method is by support, and the 
radical cure by puncture. Spina bifida is so fre- 
quently fatal, that we generally have recourse to 
the palliative treatment. If opened with a lancet 
intentionally, to evacuate the fluid, or by mistake 
for an abscess, the child does not live many hours. 
In proportion as the skin can be kept entire and 
the swelling resisted, life is prolonged. . What- 
ever frets the skin dpes harm. The best general 
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practice is to anoint the tumor gently with a lit*' 
tie :oltve oil, then to apply a compress of soft 
cotton cloth, or a piece of fur with a roller mode-* 
rateljr firm* - When this has been worn for a time^^ 
if the tumor can be made to recede within the^ 
canal of the spine, and the pressure is not pro- 
ductive of bad consequences, such as coma, con- 
vulsionsi or paralysis of the pelvic viscera and; 
lower extremities, a soft truss may be applied and 
worn perpetually. This will be found to check 
the progress of the disease and prolong life, as ' is 
exemplified in a case detailed by Mr. A. Cooper- 
in the Sd volume of the Medico^Chirurgical 
Transactions. 

When the tumor is smallj when there, is no af- 
fection of the brain nor paralysis of the pelvic 
viscera or lower extremities, the case is favour- 
able for attempting the radical cure, and this is 
to be effected by puncture. The fluid must be 
evacuated by puncturing the tumor with a fine 
xfcmching needle, or with a common sewing 
needle ; and after it is discharged, a small piece 
of cOurt*plaster or gold-beaters leaf is to be ap- 
plied with a compress and roller. When the fluid 
again collects, it must be again punctured, and 
the puncture renewed as often as occasion re- 
quires. By pursuing this treatment, the sac some* 
times inflames and adheres, and the parts are so 
far consolidated as to produce a permanent cure. 
This has occurred in a few cases under the care 
^Mrt.A. Cooper, and in one case which fell an- 
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dec my own obiservation ; but spina bifida is so 
frequently complicated with hydrocephalus, and 
accompanied with paralysis of the lower limbs, 
and of the urinary bladder and rectum, that it 
must be accounted an incurable disease. 






IWFLAMMATION, CAIIIES, AND INCURVATION OP 
SPINE. 

The spongy structure of the bones of ^the spine 
and its numerous ligaments, render it peculiarly 
liable to scrophulous inflammation. In those con- 
stitutions in which a scrophulous diathesis pre- 
vails, a twist or a blow often lays the foundation 
of a formidable disease. Although the vertebrae 
be neither broken nor displaced, the external in- 
jury excites such a degree of inflammation and 
swelling in the ligaments, theca vertebralis and 
other soft parts, as to compress the spinal mar- 
row, and to a certain extent paralize the abdomi* 
nal viscera and lower limbs. The inflammation 
extends to the bones, which ulcerate ; the inter- 
vertebral substance wastes ; the adjoining bones 
are thus displaced ; the vertebral column becomes 
distorted; the spinal marrow is gradually more 
and more compressed ; and the patietit remains 
deformed, and is almost paralytic. In the pro- 
gress of the disease, the lower limbs not only lose 
their strength but also their plumpness, and the 
growth is checked, or at least advances only i 



INFLAMKATIOKj CARIBS, &C. OF TUK MrTHE. ^1 

the upper parts of the body* If the presure on 
the spinal marrow is coosideraUe, or the jrrita* 
lion great, the patient dies, but this is. not often 
the case. The disease seldom proves fatal, the 
parts accommodate themselves to the state ia 
which they are to remain, and they in like man- 
ner recover slowly as the paralysis came slowly 
on. 

This disease of the spine is frequently referable 
to a blow, and the injury often long precedes the 
symptoms of disease ; but although it can be 
sometimes traced to external injury, it is not the 
necessary consequence of a blow, otherwise the 
disease should occur as frequently in other coooi- 
tries as in this. In the same manner as a blow 
upon the knee in a scrophulous constitution will 
induce white swelling, so in a similar habit a blow 
upon the spine will occasion inflammation, caries* 
and distortion. 

Both sexes are equally liable to be attacked 
with this disease, and adults as well as children, 
althougli, like other scrophulous diseases, it is ra* 
tber peculiar to early life, and occurs most fre* 
^uently in weakly children. It may occur in the 
neck, back, or loins ; but most generally happens 
in the back ; and it is worthy of remark that aL« 
though the disease be situated high in the spine, 
the arms are seldom if ever affected with palsy, as 
the lower extremities only suffer. Inflammation, 
caries^ ^d incurvation of the spine, are generally 
ascribed to a blow or a fall ^ yet in the majority 
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of cases, no cause can be assigned, or the disease' 
is produced by an injury so slight as not to be 
known. When an external cause can be asagn- 
ed, there is reason to believe that its chief opera- 
tion consists in calling forth the constitutional 
predisposition, which is scrophula. 

In the commencement of the disease, the soft 
parts only are affected, the ligaments connecting 
the veterbrjE, the inter-vertebral substance, and the- 
ca vertebralis gradually inflame and thicken and 
compress the spinal marrow ; the lower limbs be- 
come weak; this weakness gradually increases ; 
in walking the patient rolls from side to side, his 
gait is awkward, and the step is unsure ; there is 
a tightness across the upper part of the abdomen ; 
the belly is costiye, the urine is generally retain- 
ed, or the bladder is emptied with difficulty ; and, 
the compression increasing, the patient in the 
progress of the disease, loses entirely the use of 
his lower limbs. The effects of this compression 
are most conspicuous in the lower limbs, although 
the thoracic and abdominal viscera are always 
more or less impeded in their functions, in pro- 
portion as the disease is situated higher or lower 
in the spine. In this early stage, the disease is 
entirely confined to the soft parts, there is no 
bump or distortion, seldom indeed any pain to 
direct us toils seat ; but if the fingers be drawn 
firmly along the course of the spine, the patient 
shrinks and complains of pain, when the inflamed 
parts are pressed upon. 
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:Tlie disease, advancing/ the bones inflame and 
ulcerate ; .the intervertebral substance wastes and 
disappears ; the pressure of the superincumbent 
pafts makes the superior adjoining vertebra faU 
forward, or displaces them laterally, and pro- 
duces distortion which is generally outwards; 
The compression on the spinal marrow and con^ 
sequent paralysis increase, and the thoracic and 
abdomiqal viscera become affected in propoitian 
to the distortion, — for, independently of the para- 
lysis, the capacity of these cavities is diminish- 
ed, and the contained viscera are pressed upon, 
and impeded in their functions. If the patient 
lives and the disease is situated high, the head 
falls forward as the distortion advances, the chin 
touches the sternum, and the chest is so dimi* 
jaisbed tbat the breathing becomes dii&cult. If 
' the patient is a child, the upper parts of the body 
only increase in size, while the lower extremities 
seem to waste. When the disease is arrested 
and the cure effected, the use of the limb is gra* 
dually recovered, but the growth is still all to* 
yrards the upper parts, the lower extremities con- 
tinue small, and thus a distressing deformity is 
completely established. 

From the history which has now been given, 
it appears that there are two well marked stages 
of this disease. In the first stage, the disease iist 
entirely confined to the soft parts, and is the 
consequence of inflammation. It is indicated by 
^veakness or paralysis of the lower extrenjities,! 
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and some of the abdominal viscera, and hj pain 
on pressure in the course of the spine. la the 
second stage, the disease has extended to the 
bones, which soon ulcerate ; and when this has 
taken place, it is then characterised by complete 
paralysis, an evident bump or distortion, and by 
pain on pressure. There is never any bump or 
bony tumor till the disease is i'ar advanced, and 
before this appears, the bone is either carious or 
the intervertebral substance is destroyed. 



TBEATSrENT OF INFLAMMATION, CARIES, 
CURVATION OF THE SPINE. 
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In the first stage of this disease, when the in- 
flammation and its consequences are confined to 
the soft parts, there is neither bump, distoUlonj 
nor pain (except upon pressure) to indicate the 
seat of the complaint ; but from the manner in 
which the patient is affected, from the paralysis 
of the lower limbs, and from the slow manner in 
which the inability has come on, we suspect an 
affection of the spine j and by a careful examina- 
tion, we shall frequently be enabled to detect the 
seat of the complaint. This is not always the 
case, as the paralysis of the lower limbs has some- 
times made a considerable progress, when there 
is no external mark nor even the least pain on 
pressure in the whole course of the spine. In 
order, if possible to discover the seat of the dis- 
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sides ; and, in the advanced stage of the disease^ 
when the bones are carious, it is the only efficient 
remedy except moxa and the actual cmt^ty 
which operate in a similar manner. 

In the second or advanced stage of the disease, 
in which the inflammation and its consequences 
have extended to the bones, and which, indepen* 
dently of the paralysis, is indicated by a btunp, 
distortion, and pain in the seat of the diseaiH^, 
particularly on pressure, we have at once recourse 
to the caustic issue combined with rest in the ho^ 
rizontal posture, as far as the general health and 
other circumstances of the patient will permit. 
One issue should be inserted on each side of the 
bump in the spine, and an irritation kept up for 
some time by the introduction of peas besmeared 
with savine or blistering ointment, or with ba^ili- 
con combined with red precipitate. Afler a time 
the irritation begins to abate, and when this is 
the case, instead of attempting to keep up a dis- 
charge, it will be better to withdraw the peas> 
allow the sore to heal, and then renew the caus- 
tic. This will be found to have more effect in 
curing the disease than keeping the issue open 
when the irritation is gone. 

In all stages of this complaint, when the pa- 
tient sits erect, walks, or takes exercise, the spine 
should be supported by some well contrived piece 
of machinery, such as Le Vacher -s apparatus im- 
proved by Sheldrake and others.* Mr Pott con- 

* Le Vacher was the first who recommended stays to snp- 
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demnsi without exception, all stays, springs, band^ 
sge^ &c$ but machinery must no doubt contrir 
biit0 most essentially to the cure, for if one or more 
of thQ vertebrae be diseased, their chance of reco- 
very must surely be greater when relieved from 
the superincumbent weight ; and this may be 
done by a well contrived pair of stays supporting 
the shoulders upon the pelvis, and taking off the 
pressure from the diseased bones. 
r In the cure of this disease, Mr. Pott first tried 
issues by incision, then seton^ and at last issues 
by; caustic. He attributes all to the discharge, 
saying, << It is a matter of little importance to- 
wards the cure, by what means the discharge 
be procured, provided it be large, that it come 
from a sufficient depth, and that it be continued 
for. a sufficient length of time.'' Sir James Earle 
ifiof the same opipion, still ascribing all the be*^ 
B.efit to the discharge ; but if we carefully attend 
to the progress of the disease, and mark the ef^ 
fects of the caustic, we shall at once perceive 



port the superincumbent weight of the head and arms, and to 
keep the spine gently atid pej'manently extended. Previous to 
his'time^ the spine was violently extended, by swinging the 
patient by the neck, by stretching the back by means of what 
was called the screw chair^ or by forcing in the projection by 
a compressive machine. All these methods tortured the pa-i 
tiept, farther inflamed the parts and increased the disease. 
"**Pof the drawing and description of Le Vacher's machine^ 
flitch, since his time, has been much improved^ vid. Memolm 
4e:rActdemie Royale de Chirurgie Tome I0th« 12mo. 
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that this is contradicted by experience^ and tkat 
they are entire! j owing to the external initatifiB 
idiering the internal action. Hence^ the larger 
the caustict and the greater the irritation^ tiie 
more manifest the advantage derired. 

When we apply caustic in cn r f atur e of the 
qiin^ or in the disease of the hip joint, we per^ 
oeive that the salutary effect is almost immedmte^ 
and long before the eschar separates, or the dis*- 
charge is established. After the dndiarge fcas 
continued for some time, the disease becomes sta^ 
tionaiy, but the cure is again accelerated by the 
application of another caustic It therefore ap^ 
pears, that it is in consequence of the irritatioit 
produced by the caustic issue, and not from the 
discharge, that a cure is effected. Tlie caustw 
is for this reason preferable to the seton ; the 
issue should be large and deep, and, instead ci 
keeping up a discharge for any length of time by 
peas, the sore should be allowed to heal, and the 
caustics renewed again and again. 



SECTION II. 



ACCIDENTS OF THE SPINE. 



It is from the vertebral column containing the 
spinal marrow, that we account for all the dismal 
consequences which arise from external injury* 
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To produce fracture or luxation^ great violence is 
necessary^ and these accidents are always follow-^ 
ed by compression, the range of nervous energy 
being circumscribed in proportion to the height 
of the injured part» From the functions of the 
^nal marrow, and from the consequences which 
follow external injury, we are naturally led to 
compare its accidents with those of the brain it» 
self. Hence, we find, that the paralysis which 
emues may arise from fracture, from luxation^ 
from the effusion of blood within its substance of 
abeiath, and even from concussion. 

Each division of the spine has its particular ac« 
eidents. The neck is liable to luxation, but only 
by ei^treme violence, — as in violent twists, or in 
falls in hunting, and such occurrence in general 
immediately proves fatal ; the vertebras of the 
back are so fixed as to allow of little motion, coo^ 
•equently when they sustain a violent injury they 
are always fractured, but never luxated; and 
from the free and easy motions in the loins, the 
lumbar vertebrae are more easily and more fre« 
quently luxated than any other. 



ACCIDENTS OF THE CERVICAL VERTEBRJB. 

The natural joints of the vertebrae are by nd 
means strong as far as regards the bones. Their 
chief strength arises from their numerous and 
complicated ligaments } the oblique processes are 
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connected by a capisular ligament; there if an 
outward ligament down the whole fore part ot 
the spine ; there is a similar ligament withiiv 
running from the occipital hole to the bottom of 
the sacrum^ connecting the bodies of the vertex 
bris; the- bony arch is also held together bja 
posterior ligament; and, betwixt each two fld« 
joining vertebras, there is interposed the inteFv^ 
vertebral substance. Besides these general lij 
mentSf the two upper vertebras^ of the ned( 
farther secured by particular Jigaments. 1^ Thejf 
have no intervertebral substance betwixt theofg: 
but, iiidependently of the capsular ligamentSr the 
fitst vertebra of the neck is firinly secured in the 
whole of its circle by a ligamentous membrane^ ' 
which ties it ta the edge of the occipital hole; 
0d# From the anterior edge of the occipital hole,^ 
there is a perpendicular ligament which is ixn-r 
planted into the point of the tooth-like process 
/of the dentatus tying it firmly to the occiput^ 
and assisting in preventing the process from 
falling backwards upon the spinal marrow. 3d, 
There are two lateral ligaments which arise from 
the sides of the odontoid process, and are im- 
planted into the inner edge of the sides of the 
atlas, and of the occipital hole. These ligaments 
regulate the turning motions of the head, check- 
ing and preventing it being turned too far round. 
4fth, The tooth-like process of the dentatus is 
farther secured in its place by a transverse liga» 
ment, which passes across the ring of tlie atlaa 
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and firmly braces it: down. All these ligaments 
are strongs and, from being short, their strength 
is^^^greatly increased. They are connected with 
«ach other^ and the structure of the joints is such^ 
that all the nodding motions are performed by 
the head on the atlas, and all the rotatory mo*- 
timts by the atlas on the dentatus. When we re^ 
fleet upon the smallness of the neck of the tooths* 
like process^ the continual motion, the weight of 
the. head, and the sudden violence that takes 
plaoe- in falls, it seems wonderful that this pro^ 
cessj so seldom yields ; however it does sorne^ 
times yield, and when the perpendicular, tran9- 
inerse, and other ligaments are ruptured, the head 
falls forwards^ the tooth-like process passes back'* 
wards^ compresses the spinal marrow^ and para^* 
lizes the lower parts of the body. I should conceive 
tfaat this accident would always prove fatal, — he^ 
Gau^, whether the spinal marrow be compress^ 
^<:from luxation, or from fracture of the odon« 
totd process of the dentatus, as the compression 
la- above the origin of the phrenic nerves, the pa-* 
ralysis of the diaphragm which would immediate* 
ly ensue, is sufficient to cause instant death. 
• So complete is the security given by the liga-* 
ments of the atlas and dentatus^ that the older 
writers affirm there is no possibility of luxation. 
The attention of the profession was particularly 
dialled to this subject by Messrs. Petit and Louis, 
who, on the contrary, assert that this accident -is 
frequent^ and that few of those who are hanged 
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die of pure suffocation, but are first killed by lux- 
ation of tlie neck. Petit believes that the atlas 
is so immoveably fixed to the head, that luxation 
of it is impossible ; but that the dentatus is fre- 
quently luxated from the atlas, as in those that 
are hanged ; and that the lower vertebra are stilL 
more frequently luxated, as they are operated 
upon by a longer lever. Part, Heister, and Pal- 
fin, believe that there may be a luxation of the 
occiput from the atlas, — most other authors deny 
it, — and it seems to be admitted by the profes- 
sion, as a principle, that the atlas and ocdput 
are too firmly connected, and that the conneo 
tion betwixt the atlas and dentatus, is too loose 
for the former to be luxated, or for the latter to' 
■ escape. One of these joints has two motions, the 

H other only one. There is a relative proportion 

H betwixt the strength of the one and the weakness 

H of the other ; and it may be laid down as a fixed 

H principle, that wherever there is a strong and 

H a weak joint thus combined, the weak joint 

H strengthens the strong one, as it will itself yield 

H before the strong one can be hurt. We there- 

H fore conceive that the atlas is never separated 

H irom the occiput, because, before such a force 

V could be applied as to efiect it, the looser and 

W weaker joint, which is the union of the atlas with 

ft the dentatus, would yield and be luxated. 

H The cervical vertebrae are seldom fractured. 

H The accident that commonly happens to them is 
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treme violence rupturing the ligaments will effect 
it. That great violence will luxate the neck and 
prove imtantly fatal no one will deny,-^the con- 
sequences of falls as in hunting, &c. are proofs of 
tbift; but that it occurs so frequently as is gene- 
nily imagined, or that the patient ever recovers 
wben the luxation is very high, I am far from be-' 
Hevingf. When the luxation is in the lower part 
of 'tile neck, below the origin of the phrenic 
xittrVesi • the patient continues to live for some^ 
tsttfe,-— respiring with difficulty by the diaphragm}*^ 
attd if the pressure is soon removed from the spi-^ 
md tnBm>w by reduction, he may recover. Should 
siidi A case present itself, the surgeon must at-^ 
'tem^t the reduction by extension and counter 
es^nsion. While one assistant forces down the 
ab<mldere, another should support the head by 
flie^oeciput and chin, at the same time making H 
gradual extension* When the extension has been 
kept up for a little time, the surgeon with hiy 
thtfmbs, should attempt to push the projecting 
vertebra into its place. Should he be successful 
tif^ patient's head is to be prq>erly supported by 
piSlews ; blood Jetting, and the other antiphlogis^ 
tie * remedies are to be had recourse to } and an 
Absolute state of rest must be enjoined. 
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. In the back, the body of the vertebrae is long^i 
and the intervertebral substance short, because; 
there is little matipn. The body of each verte^^ 
bra is marked by the socket for the correspoiid^. 
ing rib ; the transverse processes are long, broadib> 
and swelled out at the ends, and have, apothef;. 
distinct socket for the second or little head of the^ 
ub ; the spinous processes are conical, brpad. at 
their base where they come, off from the vjejrtebra, 
become gradually smaller towards their end, but: 
terminate in. a small tubercle or knot ; and tb^ 
zx^ all so inclined downwards^ that the one che(^% 
the other and no motion is allowed. .Thelmo* 
tion being checked by the overlapping of the; 
opines, by the thinness of the intervertebral sub-, 
stance, and by the rib being fixed betwixt the 
two vertebrae to which it belongs, this part of the 
lupine must serve as a steady fulcrum for the tbo* 
rax to move on,-— so that while it is the center 
on which the ribs move, it does not move itself. 
The limited motion of the back is marked by two 
very particular circumstances,— ^l^f. The dorsal 
Vertebrae are often er anchylosed than any other 
part of the spine ; 2cf, In those, who by particu- 
lar practice are brought to have a more free mo- 
tion in their back, the bones assume a particular 
form by the spinous processes either projecting 
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Straight out, or being prevented from growing 
to the proper length. ^ 

The vertebrae of the back, then, are so fixed, 
that there is little motion and no danger of luxar 
tion,: — ^in fact, such an accident was never known. 
All the more violent injuries of the back, jw 
falls or' blows, instead of luxating the vertebra 
khiist break them. Fractures of the vertebrae of 
Ihie back are extremely frequent, and are always 
sittend^d with paralysis of the lower parts^of the 
body. At the moment of the injury, the patient 
becbm&d paralytic in all that is below the in* 
jured part; there is paralysis of the legs from 
compression of the sciatic nerve, or rather of 
the spiftal marrow ; of the urinary bladder, be- 
cause it is supplied with nerves from the same 
isoiSrce j of the ' rectum, as it has its energy from 
the same nerves; there is flatus and distension^ 
for want of regular discharges ; and the patiefit 
lives in a most miserable condition, — ^paralytic in 
'a way in which he can hope for no relief from 
art,-— sind obliged to have his urine drawn off with 
the catheter three times a day, whilst the rec. 
tuiri requires to be stimulated by occasional clys- 
ters* Tlie lower extremities which have lost the 
full vigour of life, and their due proportion of 
that power which should preserve them, in the 
eouse of a few months fall into gangrene, and 
the patient sinks and dies. Conjoined with these 
8ympt(Hns there is also a curious circumstance 
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which attends fractures of the spine, — I mean a 
constant erection of the penis. 

We have already observed, that it is from the 
office of the vertebra! column transmitting the 
spinal marrow, that all the dangerous couse. 
quences ensue, for otherwise the vertebrfe would 
throw out callus and be reunited tike other bones ; 
but, in fracture, there is an immediate pressure 
and palsy, and it appears, that when the patient 
lives, as he sometimes does in this unhappy state, 
the reunion of the bone, while displaced, the ex- 
uberance of callus, or some other cause, con- 
tinues to compress the nerves, and the palsy is 
never cured. 

Pressure and shocks are more dangerous to all 
parts of the nervous system then wounds. We 
find people frequently recovering from wounds 
of the brain, while, on the contrary, we oflen 
see them dying of mere concussion, and very o^ 
ten from compression. A fall upon the spine, on 
the loins for instance, even without fracture or 
luxation, will produce palsy, which blisters wiU 
relieve; but, whenever the spine is fractured, an 
incurable palsy ensues. When fractured high in 
the neck, there is universal palsy and death, 
because the vital nerves, as those of the heart, 
lungs, diaphragm, 5ic. come off below ; in the 
back there is the same universal palsy of all the 
parts below ; and when in the loins, there is 
palsy both of the lower extremities and the con- 
tents of the pelvis. 
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Fractures of the spine, especially of the bodies 
of the vertebrae, are not very easily, distinguished. 
The whole tract of the spine lies very deep ; the 
spinous process only can be felt; by pressing 
on them, we can distinguish the part that is hurt, 
perhaps by a crepitation } in touching one spinous 
process, we can feel that it is fractured ; or, by 
the spinous process of one vertebras being parti* 
cularly sunk, we can ascertain that the fracture 
13 there. We judge that there is fracture, by the 
nature of the violence, by the pain, by the feel«- 
ing of softness ; and if there are crepitation and 
yielding of the broken pieces, with an emphyse^ 
matous tumour, we are sure of it^ We often judge 
of ^e presence of fracture by the paralysis be«- 
hnr, although it must be remembered that this is 
no characteristic mark, for there may be paralysis 
from mere concussion. 

From comparing fractures of the spine with de# 
pressions of the cranium, similar operations have 
been proposed. We are directed by some wri^ 
ters to make incisions, in order to raise the de»- 
pressed hone, or to remove splinters which push 
inwards upon the spinal marrow. Others talk of 
extension and counter-extension, which is equal- 
ly wrong,«-4dl manual operations being not only 
useless but dangerous. All that we can do, is to 
lay the patient in the most easy posture in bed, 
and avert inflammation by local blood-letting, 
and by the other antiphlogistic means. The pal- 
sy of the lower extremities is incurable, and. 
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therefore, it is useless to torment the patient with 
blisters, issues, &c. The detrusor urinas is panu 
lytic, and the catheter must in consequence be 
occasionally introduced. The rectum is torpid, 
and roust be moved daily by stimulating glysters* 
The patient often falls low, and, at the end .of 
six weeks or two months, is attacked with CQ»r 
vulsions and delirium and dies. Sometimes Jm 
lives many montiis or years in. a. deplorable con^ 
dition^ — ^the upper parts of the body bqjng tOr 
lerably nourished, and the. faculties entire, but 
all below the middle of the body remaining dea(l» 
If.the compression be great, he has first supprefr 
sion of urine from paralysis of the bladder, aii4 
then stillicidium or an involuntary evacuation from 
palsy attacking the sphincter also. The sphinoi 
ter ani likewise becomes paralyzed, the foeces ace 
involuntarily discharged, and this paralysis of the 
sphincters and unconscious evacuations of fceces 
and urine are marks of approaching death. The 
yielding of the paralyzed sphincters to the pres-r 
sure of the abdominal muscles, is the cause of .the 
evacuations ; and it frequently happens, that when 
this paralysis has existed for some time, several 
parts of the lower extremities are attacked with 
spots of gangrene, and thus the patient di^ 4 
•miserable death. 
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• The lumbar ^ vertebrae are pefculiar til largeness 
and strength. Tbeir bodies arelatgeand brtedf 
sapporting the whole wdght of the trutfk'^' their 
articulating processes ' are perpendieulat atfd not 
ohGque ; their transverse processed ' are r iitrong, 
fai^;and direct; and theirspm^ lite ttoft' fork- 
edy like those of the neck, nor aqiiiiine sHtl bver^ 
lapping like those of the back/ but flat/ ending 
in large knobs, and standing directly out firom 
the body of the vertebrae. -Frbiii the peculiari- 
ties of their structure, they are evidently intend- 
ed for free and easy motion; and to render this 
at once unconstrained and safe, there is interpos-* 
ed betwixt their bodies an inter- vertebral sub- 
fltam^ almost as thick as the body itself; and 
their spinous and transverse processes stand out 
firee of each other, while tbeir articulating pro- 
cesses are long and perpendicular, to secure the 
jomt. 

-: From the thickness of the inter-vertebral sub« 
stance, the straightness of the processes, the dis- 
tance betwixt bone and bone, and the very free 
motions of this part of the spine, it is evident that 
the lumber vertebrse must be more subject to 
luxation than fracture. In certain positions, as 
.when erect, the perpendicular bearing of the 
body and processes of the vertebra prevents the 
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possibility of luxation ; but, in the bended trunk 
the inter- vertebral substance is compressed, the 
spinous processes rise and depart tirom each other* 
the One articulating process moves along the 
smooth face of the opposite one, till the tips of 
each stand opposite touching each other, as the 
teeth of the upper and lower jaws touch, and are 
thus ready to be displaced by the slightest force. 
Nothing DOW holds them but the hgaments, which 
^re, in this position, on their utmost stretch ; and 
any blow upon the back, such as bursts these li- 
gaments, will luxate the loins. Thus, a man 
stooping in the hold of a ship, or bending to lift 
a heavy weight, while something falls upon hxatf 
is very apt to experience this accident-, or, per* 
haps the effects of posture combined with a blow 
upon the loins, may be still better illustrated bj 
conceiving what might happen to a man while 
passing in a cart under ao arch. He stoops all 
that he ia able, but not enough to escape the 
arch ; and, while he is in this bent posture, the 
inter- vertebral substance is compressed before, 
the spinous processes are raised to the utmost, 
the back ligaments are stretched almost to yield- 
ing, and the tips of the articulating processes are 
opposed to each other. If in this situation, he 
is pressed betwixt the arch and the cart, there 
would follow a complete luxation ; but ii' the 
person, to avoid the danger, at the same instant 
bended and twisted sideways, the one venebn 
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being depressed and the otlier raised, a lateral 
hixation would be produced. 

The bent posture of the body, and incapacity 
of' raising it, the pain and sense of rupture among 
the ligaments at the time of the fall or blow, the 
difficulty of walking or supporting the weight o£ 
the body, paralysis of all the parts below the sea* 
of the injury, inability to pass the urine or feeees, 
inflation of the bowels, coldness along with palsy 
of the extremities, and at last gangrenes aie the 
symptoms which charaeteiize this luxatioa ; aad 
although the luxation be reduced, stil] the pa* 
tient may die, as Petit remarks, by the continu- 
ance of the paralysis, and the occurrence of gan- 
grene, in consequence of the inflammation and 
thickening of the parts in the seat of the injury. 
In complete luxation, the body is bent directly 
forwards, with great pain from the deranged state 
of the joint, and the muscles of the back are on 
the stretch. In lateral luxation, the body is tucn- 
eil to tbe opposite side, and at once bended and 
distorted. 

The older surgeons, in atten^ting to reduce 
luxations of the loins, always bent the body back- 
wards, which must have fixed the luxation, and 
not only rendered it more irreducible, but also 
compressed and hurt the parts. They hung up 
the patient by the armpits, made a feeble exten- 
sion by lacs and towels, which were fastened up- 
on the shoulders and haunches, and they then ap* 
L forcible compression upon the dislocated 
T ^^ 
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T means or hard compresses ( 
upon the sides of the displaced vertebra;. These 
faulty methods were first pointed out by Petit. 
The true and most simple method to reduce a 
luxated vertebra, is to bend the patient forwards 
over a barrel or other large cylindrical body. As 
the body is inclined forwards, the spinous pro- 
cesses are farther separated from one another, 
and the articulating processes more disengaged. 
After the patient has been bent as far forwards as 
can readily be effected, — he should be suddenly 
raised, when the displaced bone wilt most likely 
start into its place ; but should the trial fail, it 
roust be repeated again and again, and the reduc- 
tion will be greatly assisted by the surgeon press- 
ing steadily and firmly with his thumbs upon the 
vertebra, immediately below the dislocated one. 
This will free its superior articulating processes 
from the lower ones of the displaced bone, and 
allow it more easily to regain its natural position. 
I need hardly remark, that ai\er an accident of 
this nature, as wet! indeed as afler all other ac- 
cidents of the spine, the patient should be long 
confined to one posture ; while from the first, we 
have recourse to the strictest antiphlogistic rcgi^ 
men. 
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OBNERAL REMABKS ON THE STRUCTURE OF THE ^ 

TENDONS. 

- ■ * • I: ' 

Aft inilainmation precedes a change of stnic- 
tate in eveiy texture of the animal body/ those 
futures which are most' prone to inflammation 
iitttst be the itiost liable to disease. Tlie predis- 
position of an organ to inflammation is in propor- 
tion to its vascularity and sensibility ; and as the 
tendons possess no sensibility, and little vascula- 
Hty, they do not easily inflame, — ^they are conse- 
quently seldom diseased. 

The older surgeons believed that wounds of the 
tendons were followed by the most frightful train 
of i^rmptoms, and this doctrine was universally 
maintained till the time of Hailer and Dr. Hun- 
ter. It is not above fifty years since the sensibi- 
lity of tendons began to be questioned, and in a 
very short time the truth ^ was fully ascertained. 
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Ist, Haller and his pupils instituted a long course 
of experiments to determine this point. They 
laid the tendons bait,— ^0ured sulphuric acid up- 
on them, — applied caustics to them, — burnt them 
with hot irons,— 'and trans6xed them with needles 
and scl3saTS,->yet tho ariHndt ufMAl whom these 
experimenla were made, never exhibited the 
slightest sense of pain. They took a little dog, 
transfixed its Achilles tendons with embowelling 
needles, — and allowed them to remain, — still it 
played about the roooi leapiqg upon . the cb»irs 
and tables. 2rf, Mr Feron of Montpellier drip- 
ped strong sulphuric acid upon the peronsei ten- 
dons, of a patient who was under his care with a 
Wjound which exposed these tendons. He prick> 
ed them, touched them with caustics, and DHule 
them sloqgb, and he repeated his e^erimepts, 
but withowt any signs oi' ipain. 3d, Mr Teckel 
bad a patient, a labouring man, who^ by some ac- 
cident in loading a cart, cut off" the ends of tbe 
middle and ring fingers, the latter iji such b 
manner, that about half an inch of the tendon of 
the perforans projected, and in this condition he 
saw him about ten minutes after the accident, 
it was about the time that Haller and Dr. Hun- 
ger began to doubt of the Bensibility of (eodoifts, 
Pf .xatliei- to denjr that they posscBBed any senst- 
biUty. Mr TeckeJ was therefore determiped to ' 
fut their opinion to the test of experiment. " Hie 
ji^ssed a piece of string ai>out the siae of the ben- 
don, round the man's wrist, from thence he 
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brought it about the injured Snger, and placed it 
in sucti a manner, as to make it project parallel 
to and beyond the stump, of equal length with 
the exposed tendon. He then told his patient 
that he intended to cut the one or the other of ^ 
these projecting parts, with his scissars, while he 
should turn his head away, but he was to tell him 
which he cut without seeing what was done. The 
man laughed, and asked him whether he thought 
tie had no feeling ? however he complied. He 
then divided the tendon with his scissars -, he was 
asked which he had cut? he answered, "the ' 
string ;" but wl>eD he turned his head round, and 
found it was actually the tendon, he was much 
surprised that he had felt no pain, and when he 
talked to him afterwards, he declared he felt not 
the least pain, and absolutely thought he had cut 
ibe string only." tith. As another proof of the 
iDsensibility of tendons, we see in rupture of the 
tendon of the patella, and tendo Achillis, that, 
as far as the tendon is concerned, there is no 
pain ; and that no harm follows surgical incisions 
through tendinous aponeurosis. Besides the 
proofs which have now been adduced of the in- 
sensibility of tendons, the doctrine of the older ' 
surgeons involved a manifest absurdity, they be- 
ing in the continual practice of sewing wounded 
tendons, so that they every day saw the largest 
tendons cut and ruptured, and sewed and healed, 
without any sense of pain, or without the opera- 
■tion being followed by any bad symptom. The ' 
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teodous, then, stand so low in the scale ol' feel- 
ing, that when, like the ligameDts, they become 
the subject of the surgeon's management, it is 
more under the form of accident than disease. 



ACCIDENTS OP THE TENDONS. 

The tendons are chiefly exposed to wounds and 
ruptures, and all the tendons of the body may be 
so injured; but there are two tendons which are 
so particularly liable to be torn, that their rupture 
frequently falls under the management of the 4 
geon. These are the tendinous ligament i 
patella, and the tendo achiUis. 



,fl,lIPTURE OP THE TENDINOUS LIGAMENT^J 

PATELLA, 



The ligament of the patella is often rup 
This accident is by many, and particularly: the 
older writers, called tuxatioQ of the patella upwards. 
It occurs in consequence of the forcible action of 
the extensor muscles of the leg, which are implant- 
ed into the patella. The patient becomes instantly 
lame ; the patella is retracted upwards, and the 
joint is thus uncovered ; the bone is fell above 
the joint quite moveable ; there is a depression in 
the natural situation of the bone, into which the 
Angers can be pushed ; and the patient canuol 
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tend t|ie- leg. There generally succeeds consi^ 
derable swelling, which frequendy for a time pre- 
vents* the surgeon from ; ascertaining the real n»- 
tare.fEyf the injury, and which might lead him to 
^oafovktki it with fracture of the patella ; but it is 
a much more curable accident, and less^. liable to 
disorder the joint. 

In the treatment, we extend the leg, laying the 
linftb upon a board and placing the patient in bed 
in a half reclined posture to relax the extensor 
jmuscles ; we wait for a few days till the inflamma- 
tion and swelling subside, which may be promote 
ed by the application of leeches and saturnine 
lotions ; and after the abatement of these symp^ 
toms, we bring down the patella by pressing the 
hands along the fore partr of the thigh, and fix it 
in its place by pasbing a roller bandage round the 
btody and carrying it along the whole thigh. The 
ligament' soon regains its adhesion, and the pa^ 
tientis cured without lameness. 



ru!pturb of the tendo achillis# 

- ■ ' * ■ ■ ■ . 

< Id V consequence of, thf violent action <^ the 
gastrocnemil musdes^aa in dancing, leaping, and 
other ttcertions, the tendo achillis is; not unfre- 
quently ruptured. From * its exposed situation, it 
is also sometimes cut across. When rqpturec^ 
tbcf patient is immediately sensible of the nature 
of the injury . ; he hears a bud crack, and at the 
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I 'flame time feels as if he were smartly struck in 
Hfie part with a whip or switch ; he cannot stand, 
tut either falls down or supports himself with dif> 
'ficulty ; and he can neither walk nor extend the 
ibot with the same power as formerly, but there 
is little or no pain at the time of the accident. 
The bellies of the gastrocnemii muscles are ira. 
mediately retracted, drawing back the upper and 
attached portion of the tendon, and leaving a 
lioliow into which two or more fingers can be in- 
serted. This vacancy can be more distinctly per- 
ceived when the foot is bent, as the ruptured ex- 
tremities of the tendon are then farther separated 
from each other. 

■ The treatment of the injured tendo achillis, 
ifrhether ruptured or cut, is extremely simple; 
tahd both cases are to be treated in the same msa- 
Tner. The accident can be more simply managed 
by posture and bandage than by the slippers of 
Petit or Monro, and with equal effect. These 
contrivances are therefore now seldom used ; all 
that is requisite is to lay the limb on its outside, 
to extend the foot and keep it in the extended 
position. This makes that portion of the tendon 
which is attached to the 03 calcis, approximate 
tbatTphichis contiected with the muscles. The 
knee is then to be bent in order to relax the gas- 
trocnemii muscles, and the surgeon now desires 
an assistant to bring down the muscles with his 
hand, so as to place tlie ruptured extremities of 
the tendon in contact, which is always easily 
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done. He now applies a roller to the limb^ com- 
mencing above the knee and carrying it along 
the 1^ with a moderate degree of firmness ; but 
taking care to tetMiinate -a tittle way above the 
seat of the injury. If the bandage be carried 
down to the foot, the tendon will be compressed, 
and^ ^KiW^ t^kisf^i^e ^^k!^^ to "^ neigfabooring 
parts, and, when it hedi^, its mobility will be in a 
^reat measure lost. To obviate this consequence, 
it has been proposed to apply two small bolstexs 
or compresses, one on each side of the tendon ; 
but, it appears to me, to be preferable not to car- 
ry thft xi\l^,Q}fer the 9^ of,t|># iqjiiiy. 3j J«av. 
Ing the tendon uncovered, the surgeon can ex. 
amine, from time to time, the state of the parts, 
a9^^fb^\;^^4^^lW> Ajtflked is |p(ecfectly e^Sfectaal. 
4sW^g^j;I¥3fi^ wwld .cw4>tetaly f)laoe the 
^gfjgip^T^^ ^tfMmit^ ^' tjbe jtendcK^ im €ontou:t^. at 
?^j,l?«cewniy t^j ^V^y a:ba«dage,rtTtas the ooUar 
I^Kt only ke^DS dowA the, 4914^ portion of tbe tteii- 
j^lfifis]>ut ifg^^ k# preAsime, iprevtents the tepdency 
Jw:^be^^QA>l^l^sf'^4;0cc^tract. > 

ofij^^^^^'^^^^*^ tbft Jititle.vaMiiIitrity. in Ihfe 
jy^dcfps^jif thieli^b /is frfaefed and . fleciired mtlie 
|>p^|i90/jnp«^ direcitedt 4he teftdo achillis. beifc 
yffiy Kf^ijy^y^. aoA <tbt fittient hmombs inthout' ikt 
l^l^aUpft rlaf^epess. 
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CHAP. XL 



DISEASES AND ACCIDENTS OF THE BLOOD- 

VESSELS. 



GENERAL REMARKS ON THE STRUCTURE OF THE 

BLOOD-VESSELS. 

The arteries and the veins differ in many re- 
spects from each other. The arteries are strong, 
flexible, muscular tubes, which convey the blood 
from the heart over all the parts of the bodj. 
The veins are in greater number than the ar- 
teries i they are thin in their coats, and want the 
contractile power of the arteries j they bring 
back the blood from the remote parts of the 
system, and deposit it at the right side of the 
heart. The arteries have no valves except at 
their commencement at the heart, whereas, the 
veins are plentifully supplied with them, more es- 
pecially in the extremities. The arteries increase 
in number and decrease in size as they recede 
from the heart ; and the veins decrease in num- 
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ber, and increase in size as tliey approach it. The 
arteries are white, in the dead body they are al- 
ways found empty, and, in consequence of their 
elasticity, they preserve their cylindrical form j but 
the veins are purple, and are always found full of 
blood after death. The veins want the firm mus- 
cular covering, which is the principal coat of the 
arteries ; and we cannot discover in them those 
transverse muscular fibres, which are so conspi- 
cuous in the arteries ; but in the vena cava near 
the heart, the muscular coat is very distinct, and 
this vessel evidently contracts so as to drive the 
blood onwards towards the heart. 

The veins, as being continually seen upon the sur- 
face, and being often bled, were much studied by 
the ancients. They were considered as the chief 
causes of disease, and were often named according 
.to their connections, as cephalic, salvatella, &tc. ; 
Ubut tbe Harveian doctrine turning our whole at- 
tention to the more active part of the system of 
blood-vessels, the arteries have been particularly 
■studied, and the veins almost neglected. The 
arteries have all the chief functions of the system 
to perform ; they circulate the blood, — they se- 
crete all the humors, except the bde, which is tbe 
only secretion from venous blood, — tbey nourish 
the body by a universal secretion, — and they have 
various degrees or modifications of action in each 
part ; while the veins are destined only to gather 
up the blood after these various ofiices have been 
performed, and return it to the heart. Upon its 
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arrival there, it ia propelled into the lungs, where 
its properties are renewed before it agaio ptuses 
onwards to those active vessels, by which it is ap- 
plied to tiie wants of the system. 

The arteries have three coats, an external, a 
middle, and an internal coat. The external coat 
is composed of condensed cellular substance-. 
The common cellular membrane, as it approaches 
the artery, becomes more delicate, is free of fat, 
and attaches itself by a sort of network of small 
and delicate threads to the outer suriace of the 
artery, so as to constitute its external coat The 
external coat i& easily unravelled into cellular 
substance, consisting of successive layers, propor- 
tioned io thickness to the size oi the artery, and 
growing thicker when the vessel becomes diseas- 
ed. It is in this coat that the strength and elas- 
ticity of the artery chiefiy reside, and it bears a 
much greater proportion to the muscular coat in 
the larger than in the smaller arteries, — hence 
the larger arteries are the most elastic, and the 
smaller ones the most muscular. It is this cellu- 
lar or external coat which conveys the arteric 
arteriarna^ or vessels which nourish the mascu* 
larand internal coats, and which do not arise from 
the arteries which they supply, but from the 
neighbouring trunks. This coat defends the ar* 
tery, and connects it so with the adjacent parts, 
that as they move the artery moves without vio- 
lence or danger. . 

The aiuscular coat >s the second or middled 
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of the artery; it is of great strength, consists of 
circular fibres, and forms the chief thickness of 
its walls. It is by the action of this coat second- 
ing the stroke of the heart, that the blood is work- 
ed throughout the whole arterial system. 

The internal coat is so delicate and so closely 
cxinnected with the muscular, that in a sound and 
healthy artery it cannot be seen, or at least very 
easily distinguished. It is thin, white, and of the 
appearance of membrane, yet possessing more 
elasticity and strength than its appearance would 
radicate. It is best seen when by putrefaction, 
or long maceration, it begins to separate from the 
outward coats, and, it is then perceived to be vas- 
cular, to have many arteries and veins upon a sur- 
fSsce, which looked at first sight to be too smooth 
and cuticular, to be vascular in any great degree. 
This coat, in its structure, is analogous to the 
pleura, peritoneum, and other serous membranes, 
— hence it is sometimes called the serous coat. It 
is the coat the most easily infiamed, and the adhe- 
sion of which in its opposite surfaces, secures those 
arteries which the surgeon needs to tie in aneur- 
isms and wounds. It is the degeneration of this in- 
ner coat, that makes a great part of that change 
which the arterial system undergoes at the ap- 
proach of old age, and which prevents the success 
of operations, the issue of which is so certain in the 
young and healthy subject. It is upon this inner 
coat, too, that those spots of ossification appear, 
which constitute the beginning and original cause 
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of' one of the roost dreadful and fatal 

These spots of osst6cation, not only weaken the 

walls of the artery, and render its inner coat Ub- 

^ ble to rupture, but ftlso in a peculiar manner 

weaken its action,-— because the internai coat is 

[ Very intimately connected with the muscular coat 

^by a cellular substance. Except in youth, and in 

<■ tiie smaller arteries, this coat is peculiarly apt to 

' tear, and, when in old age, it begins to assume a 

thick consistence, and become of a yellow coloui^ 

it is just beginning to ossify in spots, after which 

' it soon falls into total disease. At this time it js 

rr^easily torn with the nail, or, in a farther stage of 

lliis afiection, it may be bruised betwixt the fin- 

l-^ers nearly to powder. This coat, by its close* 

: of texture, contains the fluids ; while the 

h .vessel works upon them, it does not permit the 

|'4jmost minute particle to pass through in the w^y 

F transudation ; and its smooth and slippery, emv 

bee makes them glide easily along. 

f these three coats, the muscular and inner 
are the weakest, and they are capable of 
r. -mistaining little injury ; if a ligature is applied 
round the artery, and pulled with any degree of 
force, the middle and internal coats are invaria- 
bly cut, while the external coat remains unhurt ; 
or, if an artery is forcibly distended by injection, 
the same occurrence takes place. 

The texture of the veins cannot be so com- 
pletely unravelled into distinct coats as the arte' 
ries, but, like them, they have three coats. 
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external or cellular coat is very thin and loose in 
its texture, and very closely connected witii the 
inner coats t no muscular fibres can be distinctly 
traced in the middle coat, except in the cavas $ 
add the internal coat is a serous membfanei much 
more distensile and much more tftfsceptible of 
inflammation than the inner coat of the arte-< 
ties. This susceptibility to inflame, is eVitltied in 
the inflammation of hemorrhoids,— ^in the ^uicfe- 
liecn with which a Wounded vein adheres; whett 
its'sides are laid together, — ^in the extensive ind 
even fatal inflammation, which frequeAtly foll<yws 
tlie application of a ligature, — and in' the inflam>» 
fnation of the vein which sometiiykes haj^ehs irt 
^reme-section< The veins have tnore fn^u^nt 
Anastomoses than the arteries ^frorft thi$ wlint'trif 
friiisoaiar- flb!*^s they are cfapable >(€ gtMter^dMAk 
trition- without rupture of any t>f their ttiHtsi yfhek 
thib diiating power is ^owly applied ; %at}^ irtielft 
etiddenly injured, they tear more readihfi^^nd 
hence the deep seated veins of th^ lo#er extte^ 
mlty frequently give way under the action of thfe 
^wcle^ Though the veins possess littk eiasti« 
•^ityi they are capable of changing their cdibre tA 
a* > Waited degree according to the diflereti^e of 
Hetiiperature j and when they dilate and becfotntf 
^rstriedse, their coata, like those of the arteries^ al-' 
li^^y^ become thicker. ^ • ' 



• f 



DISEASES OF THE ARTERtes. 



DISEASES OF THE ARTERIES. 



Independently of various morbid alteraticsn* 
whicli have been occasionally observed in the 
coats of arteries, they are, like other structures of 
the human body, subject to inflammation, and 
the effects of this inflammation are deduciWe 
from their structure. Being composed of serous 
membrane, muscular tibres, and cellular sub- 
stance, the inflammation generally terminates in 
adhesion, ulceration, or gangrene. Suppuration is 
a rare termination, and schirrus is unknown. Tbe 
inflammation may be confined entirely to the ar- 
tery, or it may be attacked in common with the 
surrounding parts. When confined to the artery, 
the inflammation is generally the consequence of 
wounds or ligatures; if the action be moderate, 
it terminates in an effusion of coagulating lymph 
into the cavity of the artery, and consequent ad- 
hesion of its opposite sides; and if the irritation 
is too great for adhesion, it terminates in ulcera^ 
lion. In cancerous and other malignant ulcers, 
the coats of the arteries are involved in the ulce- 
ration. If this is rapid, and more especially 
where the artery is large, a troublesome or fatal 
hemorrhagy frequently succeeds ; — again, if the 
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ulceration is slow, and the vessel oi' the smaller 
order of arteries, the ulceration is preceded by 
the adhesive inflammatioD. which shuts up the 
artery for some space, and secures the patient 
against hemorrhage. When extensive inflamma- 
tion terminates in gangrene, the arteries are in- 
volved with the neighbouring structure, but, up- 
on the separation of the morticed parts, no he- 
morrhage succeeds. This arises from the same 
inflammation, which, by an excess of action, ter- 
minates in the death of one part, having termina- 
nated in the vessels leading to it, where the ac- 
tion is more moderate, in adhesion, and thus ef- 
fectually closed them, — as is more particularly 
explained in Volume 1st, under the head of Mor- 
tification. 

Various morbid appearances in the structure of 
'the arteries have been related by medical writers, 
)Ut the most frequent are ossification and a de- 
3osition of atheromatous or pultaceous matter be- 
Hwixt their coats. Ossification, or rather a depo- 
sition of calcareous matter, is peculiarly frequent 
in the decline of life, particularly in the aorta 
and larger arteries. It occurs more rarely in 
early liie. It seems to be peculiar to the inter- 
nal coat, and is generally deposited in specks 
along its external surface. This morbid change 
10 far alters the structure, that the artery does 
lot adhere, but ulcerates when a ligature is ap- 
The action of the vessel is weakened, and 
internal coat becomes now so friable as to 
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crack upon any violent or sudden exertion. This 
change of structure and consequent rupture^ is 
the most frequent cause of spontaneous anei^ 
rism*. 

The accumulation of a purulent, or rather pul* 
taceous matter betwixt the muscular and inner 
coats of an artery, is also a very frequent ,occur- 
rence, and sometimes prevails to such a degree as 
to obliterate the cavity of the vessel^ at other 
times it leads to ulceration of the inner and.midr 
die coats and the formation of aneurism. In this 
state of the arteries, there is generally a deposi- 
tion of calcareous matter, with considerable thick- 
ening of their coats. 

The whole pathology of the arteries ia particu^ 
larly interesting, but the disease which falls more 
immediately under the care of the surgeon, and 
which we now proceed to consider, is aneurism.f 



ANEURISM. 

An aneurism may be defined, a pulsating tumor 

beating synchronously with the arteries, and con- 

■ " ' — » ' ' 

* It is a remarkable circumstance, thaj: out of twenty-two 
dissections of maniacal patients, recorded by Dr Marshall, ten 
should have had the arteries of the brain ossified^ or otherwise 
diseased. — Vid. Marshall on Mania and Hydrophobia. 

t For a more detailed account of morbid changes in the 
coats of arteries^ see Morgagni, Haller, Scarpa, and other wri- 
ters ; but more particularly Hodgson on the diseases of the ar* 
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taining airterial blood, Which is in general partly 
tfuid, and partly coagulated, although sometimes 
altogether fluid, and ivhich is for the most part 
out of the course of the genera^ circulation. 
This definition, I apprehend, will ^ be found to em- 
brace every species of the disease. 

Systematic writers h.^ve enumerated and describ* 
ed four kinds of aneurism ; 1^/, Trtie aneurism.— :- 
Scf,: False aneurism. — Sd, Varicose aneurism ; and 
4fk, Aneurism from anastomosis, Ist, True aneu** 
rferfi arises from the rupture or ulceration of th^ 
internal and middle coats of a diseased, arteryi in 
consequence of which, the external or cellular 
coat becomes dilated, forming a beating tumor. 
2df False aneurism occurs when all the coats of 
an artery are ruptured or cut ; the blood escapes 
from the vessel and is- always effu$ed under the 
fascia; the surrounding cellular substance is con^ 
densed by adhesive- inflammation, and thus a puU 
sating tiimor is formed. 3(/, . Varicose aneurism 
arises from the blood 6f ad' artery passing into a 
vein dnd dilating its coats. When an artery has 
be^ wounded through a subcutaneous vein, as in 
bloodletting, it sometimes happens that the wound 
in tbe skin, and in the anterior part of the veing 
be^ls; while the wound in the post^irior partol^ 
the vein in the fascia, and in the anterior part oC 
the artery still remains open. A communication 
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teries and veins, a work containing many valuable pathological 
views ot the vascular system. ' 
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' u thus kept up betwixt the artery and vein, in 
i consequence of which the vein becomes dilated, 
1 wid forms an oblong tumor, which is more or less 
jarge, not according to the duration of the dis- 
Lfft^e, but according to the size of the opening 
I lietwixt the artery and vein. 4/A, Aneurism from 
\ Uiastomosis is a bluish or purple tumor, of a sac- 
culated or cellular structure, containing arterial 
blood effused from communicating arteries, and 
having a distinct pulsation, which is particulai'ly 
Conspicuous when these arteries are excited to 
|Dcrease4 action. 
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I have described this form of the disease, as 

"depending upon a rupture of the internal and 

middle coats, and a dilatation of the external coat 

of an artery i but Fernelius, and other physicians 

of his time, ascribed the disease to a dilatation of 

, all the coats. Hildanus and Senertus 6rst believed 

that there was a rupture of the proper coats : 

. this was denied by succeeding writers, and it was 

long a contested point, whether true aneurism 

. arose from a dilatation or a rupture of the proper 

- coats of the artery. Although there are many 

accurate dissections on record, accompanied with 

drawings, pointing out the rupture of the proper 

or external and middle coats of the artery, with 

the hole opening into the aneurismal sac or 
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dilated cellular coati Haller describes all the 
ooats as uniformerly dilated, and surgeons univer«i 
sally assented to this opipion, till Scarpa again 
pointed out the true nature of the disease. He 
remarks that the internal and muscular coats, or 
what ar^ called the proper coats of the artery, 
are always ruptured, and that it is therefore only 
the e:(temal or cellular coat which is dilated into 
the aneuHsmal bag. Scarpa founds his observa- 
tipns on the surest grounds, dissection. He ob« 
serves, that there is always a ^^ corrosion or rup* 
tare of the proper coats of the artery, and that 
the blood is consequently effused under the cel- 
kdiu: sheath, or any other membrane which co-> 
vers externally the injured artery*,'* He farther 
observes, 'Hhat when an artery is dilated, the 
4ilatation involves the whole circumference of 
the arteryi while the root of an aneurism only oc- 
cupies one side, and never the whole circumfe* 
rence of the tube,«r^heiice, in aortic, popliteal, 
and the other specieis of true aneurism, the 
tuberosity or tumor always arises from, ai^d 
i$ situated on one side of the artery, and 
the passage from the artery into the tumor^ is 
always small when compared with the size of 



* Scarps evidently ccmfbunds die cellular sheath with the 
cdlttlar coat of the artery. Independently of the cfllqlar 
i^ieaih into which an artery readily retracts when divided, it i« 
fmnvshed with an external or cellular coat^ which, when the 
joriiper coats are ruptured^ most form the aneurismal sac/ at 
least in the first instan^. 



the aneurismal sa(>-r«-The tumor has Sr iiarrow> 
qeck) while it becomes larger as it distends or re«> 
cedes from the artery, and when carefully open-. 
ed on the side opposite to the aneurismal tumor»; 
t[ie opening betwixt the tumor and the artery: 
can be distinctly seen, small like the opening of 
a fistula, and sometimes with fringed- Ijj^e,. or la-^; 
cerated edges, — rtherefore, when a true ioteroal 
aneurism bursts, two distinct openings are per^* 
ceived upon dissection, one in the proper ooata 
leading from the artery into the tumor, and one 
in the aneufismal sac through which the blood 
has escaped iuto the thorax or abdomen/' 

Although Scarpa describes the aneurismal tli- 
ipor as always situated ^n one side,' and never in* 
volying the, whole circvim&rence of thq arterjY 
case3, no doubt, dp occasipnally present themselvesr 
where the tumor is equally prominent on all stde^' 
An instance of this kind lately occurred in the 
Royal Infirmary of thjs city* It was a popliteal 
aneurism of eighteen months standing. The tu* 
mor, which involved the whole circumference? of 
the artery, was of the size of the fist, and of aa 
oyal form, tilling the whole cup of the hami: 
and extending downwards under the. head of' the 
gastrocnemii muscles. Upon careful dissection 
of the aneurismal tumor, I found that the inter- 
nal coats of the artery were lacerated in their 
whole circle, that upon the inrify: coat close upon 
the laceration, there was a hard yellow speck ther 
size of a pea, and that the tumor was formed 



^tirejy by tbre dilatation of the external coat of 

tixfi s^t^ryf There appear, therefore, to be two 

focma of the disease ; , 1^^ One in which the im 

tpriu^ coatfS are partially lacerated, and Che tumot 

ia then :forined upon one side of the artery,-^ia 

^bich- i^so; there is always a distinct hole leading 

intp < the. aneurismal sac, and the blood, which 

parses through it is removed from the channel of 

tbeiJirtery^sO'that lamellated coagula are formed { 

-fr^a^id ^'Anptber in which the internal coats ar^ 

rjtfpjti^red' in the whole circle,, the tumor, in this 

casfSf tnvplvingi.the whole circumti^ence of the 

a,rterj, and in, which the bipod is not out of the 

common oourse of the.circulation, notwithstand^ 

ingr which, tbereis still a deposition of lamellated 

coagula, because, ip the seat of the Aneurism, thd 

Vf^rX 4^ ^ weakened that it cannot pfopel.the 

whole <^;it^ contents li^e.the rest of the tube* 

,:,Cph3[t true aneurism is always formed by the 

r^ipture of the proper cpats, and dilatation of the 

cellular qoat ot- t|^e artery^ is the opinion of the 

generalitry of surgeona of the present day« : The 

djbfisectioos.in whiph J « have been englaged, . and 

aUi the preparations which I have sten, tend to 

support this doctrine, I therefore (iaunot help a^^ 

senting to it, although Messrs; >Boyer, Cbaries 

3eUf,and some other surgeons of enfinence, still 

fn^intain» that true aneurism frequently depends 

upon a dilatation of all the arterial coats. 

In the fpnnation of this species of aneurism^ 
the internal coat of the artery is always diseased. 
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r lefore it ruptures or ulcerates. A healthy artery 
I would not ulcerate, and the laceration of its in- 
I jternal coats would cause an effusion of coagulat- 
1 ^S 'ymp''. and lead to the obliteration of its ca- 
I Jtfity and not to aneurism, as is exemplified by the 
I iRipplication of a ligature. It therefore appears, 
fthat the artery is always diseased previous to the 
[ (Commencement of tiue aneurism. In some cases 
,tbere seems to be a general affection of the arte- 
l.tial system, as there frequently occur two or 
Lftfiree aneurismal tumors in the same limb, and in 
Tfthe course of the same artery, or in different parts 
<ef the same body at one time. Thus it is by no 
means an uncommon case, for a patient to labour 
,both under a pophteal and an inguinal aneurism 
in the same limb at one time, or to have an aneu- 
rism in the subclavian artery, and another in the 
ham, together; and I have known a patient, who, 
after having been operated upon i'oi femoral aneu< 
rism, and recovering so completely as to return 
to his usual avocations, died three years after, 
by the bursting of an aneurism of the abdorninal 
aorta. The laceration of the internal coats of the 
artery and the origin of the disease can be sofre< 
quently traced to some sudden exertion, that, !□ 
, ,;Dine cases out of ten, true or spontaneous aneu^ 
r^sm, as it has been called, is as much the effect 
kpf an accident as a luxated joint or a fractured 
[l,linib. The coats are generally ruptured trans- 
L rersely, but sometimes longitudinally ; and the 



J 



IttUE AKIURtSA. 9)5 

Rupture 18 sometimes' small, sometimes extensire, 
but always apparent. 

tti the progress of the disease, from its com^ 
mencement till the period of its final terminatioiiy 
ther0 is a succession of stages which cap be dis* 
tinctly traced. As soon as the proper coats eif 
the artety ulcerate, or arq ruptured, the blood 
cdfnes ' in immediate contact with the cellular 
(i!Mt, Which is dilated into the aipeurismal tiimol; 
The blood being Qpw out of the course of the cir« 
^l*tk>D, its cpagtdating lymph is deposited fn 
successive layers, which, for a t4me, assist in re? 
^Istiiig the action of the heart and which« froni 
tile manner of their formation, ar^ always firmer 
'the fttllief they are removed from th^ channel of 
liffftsttbry. The cellular coat dilates slowly, am} 
'When it is no longer capable of supporting the 
4$i^ntion, it yield$. The blood is now farthef^ 
resisted by the sheath of the artery, which at thi$ 
time forms; the walls of the aneurism ; but the 
' sheath in its turn gives way, and the blood then 
*j6iames in contact with the adjoining soft parts \ 
ttill it does not become diffused, because these 
j^frts are all firmly consolidated into a sac by coa? 
gutating lymph, which is e^sjed in consequence 
of the inflammation excited by the distention of 
the aneurismal tumor. As the tumor distends, 
its walls do not become thinner, but actually 
thicker, from the addition of condensed cellular 
substance. Hie patient frequently dies before the 
aneurism bursts, but when this is not the case, it 
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has been remarked, that on the surface of the 
body, and in hollow passages lined by mucoutf 
membrane, the aneurism yields by inflammation 
^minating in grangrene $ whereas, in those caviw 
ties lined by serous membrane, it gives way by lii« 
oeration*; 

: The most commcm. seats of true aneurism, are 
the thoracic aorta, especially in its arch ; the ab« 
dliminal aorta, particularly where it gives off the- 
oceliac artery } the popliteal artery, and the ea^* 
rotid artery, at its division into the external abd 
internal branches. The riext most common po- 
sitions of the disease are the Hiao^ the femoral, the 
subclavian, and the axillary arteries. It appea»' 
rarely in the larger arteries of the upper extremis 
ty, and never in the smaller order of arteries any 
where* 



@d. FALSE ANEURISM. 

We have defined false aneurism, a pulsating 
tumor caused by the escape of the blood from an 
artery into the surrounding cellular substance, in 
consequence of all its coats being ruptured or 
cut. Although writers differ with regard to the 
precise ilature of true aneurism, whether it de- 
pends upon a rupture of the proper coats and a 



* See an able and valuable treatise on the diseases of the 

arteries and veins by Joseph Hodgson. 
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.dilatatjioi» ofihe external <coat of an: Artery» or is 
pierely a dilatatioa of all the coats, or .fiometimes 
of botb» tbey are all agreed with regard to the 
jtate of the artery ill false aneurism. To consti- 
ti)te.this diseas^5 the blood escapes entirely from 
the channel of the artery^ This aneurism may be 
either ^circumscribed or diffused, as. the artery is 
cpvered and surrounded with a denser or weaker 
£^ia^ or. with a firmer or looser cellular sub> 
st^nce^. Thusi when the artery is wounded in the 
ijipper part of the arm^ or the lower p«*t of the 
thigh, from the looseness of the cellular sub^ 
^ stance, and fascia the blood easily escapes, . ex* 
tending upwards and downwards, and the . aneu^^* 
riffn becomes diffused > while at the bend of the 
.fu:n[V» .^d in the upper part of the thigh, the arte- 
•jry is covered and bound down by a very thick 
and strong fascia, the blood escapes from the ar* 
ftery with difficultyi the tumor is slowly formed, 
and the aneurism is circumscribed* It therefore 
jappears, that the terms circumscribed and diffus- 
ed: . aneurisms are useless distinctions, as both 
.sta^s of the disease depend upon the same cir^ 
cuipstaqcej namely a wound in the artery, by 
which the blood is. effused under the fascia which 
^severs it^ From this statement it is evident, that 
an aneurism may be circumscribed at first and re« 
main so for a considerable time, but at length be'> 
4:ome. diffused in consequence of a blow or some 
violent exertion. 

The species of the disease now under consi« 
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I 4)eration, may occur from the rupture of an art& 
T^ by some sudden exertion ; but it most fre- 
»quemly happens in consequence of the artery be- 
■ing wounded by a sharp-pointed instrumcot, as a 
[ ipenknife, sword, or pair of scissars. It most fre- 
'quently arises from the median basilic vein being 
I ftransfixed in the operation of phlebotomy, and 
"iience false aneurism most commonly presents it- 
elfin the brachial artery at the bend of the arm. 
When an artery is opened, a profuse bleeding 
^ot'a bright vermilion colour succeeds ; the blood 
•i& thrown but in jerks, with considerable force; 
I -«nd the hemorrhagy is very difficult to repress. 
I (.^Vhen the hemorrhagy is repressed by pressure, 
l-^and the limb is bound up, the lips of the external 
JMeound immediately adhere, while the wound in 
IJthe artery either remains open, or is stopped for 
I'^he time by a clot of blood. The clot is forced 
'lOut upon the slightest exertion, the blood then 
I (ftBcapes from the artery into the surrounding cel- 
lular substance under the fascia, and in a short 
time a small tumor is formed. This is at first, 
soil and circumscribed, and has a distinct pulsa- 
tion, and the blood can by pressure be returned 
■ into the channel of the artery. Hence pulsation 
' nnd retrocession of the blood, when the tunaoris 
pressed upon, have been esteemed the chief cha- 
' racteristic marks of aneurism. 

The return of the blood into the chann^ of the 
artery by pressure, was a mark much insisted up- 
on by the older surgeons; and, by modern wri- 
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ten, this is Still esteemed characteristic of the 
diaease. But retrocession of the blood, when 
pressed upon, more properly belongs to true aneu- 
fism than to this species of the disease. In the 
«arly stage, the blood can no doubt be returned 
by pressure, and the tumor can be made to disap< 
pear; but, whenever the tumor is of any magni- 
tude, and has become hard, in fact, almost always 
before the patient applies for surgical assistance, 
this criterion is lost. The blood is out of the 
course of the circulation, it is coagulated and in- 
volved in cellular substance, and cannot be re- 
turned into the artery. The pulsation of the tu- 
mor stands nearly on the same footing with the 
retrocession of the blood when pressed upon, bQt 
is rather a more certain sign. It is always in 
some degree perceptible, although, in progress of 
the disease, it becomes gradually less evident. 
The pulsation is very distinct in the commence. 
ment of the disease, and while the tumor is small, 
but it gradually becomes weaker as the tumor in- 
creases in size ; and at last the effused blood is 
so coagulated, and bo firmly impacted in the cel- 
lulai- substance, that the beating of the artery 
can effect it but little. The pulsation at this 
time has almost disappeared, and the tumor is so 
hard as not to yield to the pressure of the fingers, 
and is affected by the arterial stroke, in a much 
less degree than any common tumor situated above 
a large artery. It is even less afiected than 
any unconnected tumor would be. as it is firmly 
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bound down o^ the general fascia under which 
the aneurism is alwajfs- formed. There are raanj^ 
cases on record, particularly, in the writings of 
Vesalius,' Laricisi, De Haen,. Ruych, and War*^ 
ner, where aneurisms mistaken, from the want of 
pulsation, for common abscesses, have been open« 
ed, and . the patients have died of hemorrhage* 
Retrocession of the blood when pressed upon^ 
and pulsation, are therefore not the true tests of 
the diseasd. It is also necessary to take into tLc-» 
count the history of the case, with the existence 
of other syrtiptoms. 

Weakness or cessation of the pulse, with coId-> 
ness, numbness, and diffused pain of the limb, 
sit^fiti fact, the ti*ue circumstances which chafac-- 
terize the disease. These symptoms arise from 
the compression of the arterial trunk and the ao' 
companying nerve. In the first days or weeks of 
the disease, there is little pjiin or weakness, and 
the pulse is of its natural strength; but, in pro- 
portion as the blood escapes from the artery, and 
the tumor forms, it becomes coagulated, the tu- 
mor gradually becomes larger and firmer, the 
distention theti causes pstin, the artery and nerve 
are at the same time compressed, and, the circu** 
lation being interrupted, the pulse becomes feeble 
and the limb cold, weak, and pained. 

We thus perceive that the symptoms of false 
aneurism are of two kinds. In the commence- 
ment, there is a distinct pulsation, and the tumor 
can be diminished by pressure; but whether this 
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arises from the blood being returned into the ar« 
tety; Of from being forced into the surrounding 
cells, I am unable to determine. At this period 
the artery and nerve are uncompressed, the heat 
and pulse are natural, there is no pain, and the 
strength is entire. In a more advanced stage of 
the disease, the pulsation ceases, and the blood 
cannot be returned, the pulse in the lower part 
of the limb beats languidly, or is altogether sup 
pressed, the limb is cold, and almost paralytic, 
and there is great pain. 



3d. VARICOSE ANEURISM. 

In fidse aneurism situated at the bend of the 
arm, and arising from venesection, the disease is 
produced by the lancet transfixing the vein and 
fascia and entering the artery. The blood is ef* 
fused under the aponeurosis of the biceps muscle^ 
the wound in the aponeurosis is pushed away 
from the opening in the artery, and raised up by 
the effused blood. This membrane is thus interpos- 
ed as a partition betwixt the artery and the vein, 
through which it was wounded. The external 
wound heals, and the blood is confined under the 
aponeurosis as in a sac, and thus thecommon cir- 
cumscribed aneurism is formed. But sometimes 
when the vein is transfixed, and the aponeurosis 
and artery wounded at the same time, they all 
inflame at the same point, and adhere ; a passage 
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i8 by this means formed betwixt the artery and the 
vein, which permits the arterial blood to pass into 
the latter by a direct opening. The common false 
aneurism is thus prevented, and what has been 
called varicose aneurism, or aneurismal varix, sub- 
stituted in its stead. This, therefore, is a pulsat- 
ing tumor of a vein, produced by the arterial 
blood passing by a direct communication into the 
vein in consequence of a wound. 

This species of aneurism has been so rare, that 
it is not taken notice of till the time of Dr« Hun- 
ter. It is only about sixty years since he first 
made known the disease. Still there is every rea- 
son to believe, that it had sometimes occurred in 
the practice of the older surgeons, as they fre- 
quently speak of the rushing sound of arteries, — 
a circumstance quite peculiar to varicose aneu- 
rism, and which does not occur in any of the 
other kinds. Varicose aneurism may present it- 
self in any situation where a vein is placed over 
an artery, and accordingly the disease has been 
observed in various parts of the body; but, for 
obvious reasons, it is most commonly met with at 
the bend of the arm. It differs from true and 
false aneurism in this respect, that no part of the 
blood is ever coagulated, but always remains fluid, 
as it continues always in the course of the circu- 
lation. 

As soon as the adhesion has taken place be- 
twixt the vein, aponeurosis and artery, the com- 
munication is direct, and the blood flows into the 
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vein» which is not able to resist the force of the 
artery, and therefore dilates into the tumor of a co« 
nical form, situated in the median basilic, al- 
though all the neighbouring veins are more or 
less enlarged. The arterial blood flows into the 
vein, not in a quiet stream, nor with a full pulsa- 
tion, but with a rushing noise like the hollow 
sound of a cistern pipe, very perceptible upon 
applying the ear. The motion in the tumor is 
tremulous, and is greatest at the wounded point, 
but gradually becomes less as the swelling termi- 
nates in the continuous vein. 

The marks which characterize varicose aneu- 
rism, are so decisive that it cannot be mistaken. If 
the brachial artery be compressed^above the tumorj 
the aneurism becomes flaccid, and all pulsation im- 
mediately ceases. If in this flaccid state the finger 
be applied directly over the cicatrix in the tumor, 
although the pressure be removed from the arte- 
ly, the swelling remains flaccid, but immediately 
fills upon withdrawing the finger. When the arm 
hangs by the side, the tumor is most considera- 
ble, and when it is held perpendicularly up, the 
swelling almost disappears. If we apply a liga- 
ture to the middle of the forearm, and empty the 
veins above the ligature, by pressing the blood 
with the hand forward, to the heart, whenever the 
hand is withdrawn the veins are again immediate- 
ly filled, and a whizzing noise is heard. This fill- 
ing of the veins can happen only through a 
wound in the artery, as the ligature cuts off the 
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communication betwixt the upper and tiie lower 
parts. 

In this disease the arm loses part of its power, 
and the distension occasions a degree of pain. 
The tumor never becomes very large, but its bulk 
is proportioned to the power of the artery and 
the size of the opening in it. The artery is al- 
ways enlarged above the wound, and diminished 
below it, the pulse is therefore stronger in the 
upper part of the arm, and weaker at the wrist 
than in the limb of the opposite side. This is 
the natural consequence of the wound in the ar- 
tery. By opening one part of a system of vessels, 
the flow of blood is increased towards these ves- 
sels and reduced in others, — therefore, by the 
quicker transit of the blood from the artery to the 
vein, the artery is enlarged above and diminished 
below the wound. This is the reason why, when 
hemorrhagies are once begun, they have a tenden- 
cy to continue, — why the artery in varicose aneu- 
rism is enlarged, — and why an artery tied with a li- 
gatu re, whether in aneurism or in a stump, in place 
of being enlarged, shrinks and is converted into 
a ligamentous cord i in this last case, while the 
extremities of the tied artery continued to act, 
there was a continual demand for more blood, 
the blood behind rushed into the trunk, and the 
more the extremities acted, the greater was the 
demand; but no sooner is a check put to the cir^ 
culation in it, than the artery shrinks and is con- 
verted into a tirm cord. 
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Concerning the issue of varicose aneurism and 
the conduct of the surgeon, Dr. Hunter was of 
opinion, that as the tumor produced little distress 
to the patient, and that as there was no danger of 
bursting, the dilatation would at last stop, and 
that it would become a stationary disease. Hence 
he thought there was no motive for operation. 
The reason that the tumor remains of a stationary- 
size is, that the wound in the artery is stationa- 
ly, that it always continues the same, and that 
whenever the vein has dilated so as to transmit 
tfae additional blood, the dilatation never will in- 
crease unless the wound in the artery should be- 
come larger. 

.Dr. Hunter's opinion of there being no neces- 
sity for an operation, is justified by the event of 
several cases, where the disease has remained 
stationary for fifteen or twenty years j and Dr. 
Chester relates the case of one who had the com- 
plaint forty years, during all which time there 
wto no increase. Surgeons in general adhere to 
Dr. Hunter's opinion, but there are some cases 
related by BrambilJa in the Acta Vendebonensis* 
which were cured by compression. When this 
method is had recourse to, it should be employed 
early, and the pressure must be so strong as to 
lay the sides both of the vein and artery in con- 
tact. To prevent accidents, the arm should be 
kept as much as possible at rest ; but if the tu- 

* Vid. Acta Vendebonennf, Tom. Xst. 



$M COMAICATION OP ANEURISM. 

mor should burst from a blow, or otherwise, the 
artery should be laid bare, and tied above and be- 
low the wounded point, as in the operation for 
false aneurism, by opening the sac. 



Complication of False and Varicose Aneurism. 

It sometimes happens, that instead of the arte- 
rial blood flowing directly into the vein, it first pas- 
ses abroad into the cellular substance immediately 
surrounding the artery, and then into the vein. 
In this case, the cellular substance, as well as the 
vein, is dilated so as to form a circumscribed ta- 
mor, which is quite distinct from that of the vein. 
Thus, there is a complication of the common 
false aneurism with varicose aneurism. Immedi- 
ately after the artery is opened, if the arm be 
firmly bound up with a compress and bandage, 
both vessels will be brought into contact, and 
will at the same time inflame and adhere ; if the 
orifices are exactly opposed, the communication 
will be so direct as to permit the blood to pass 
freely into the vein, forming the varicose aneu- 
rism ; but if the pressure has not been so great as 
to lay the artery and vein in contact, the blood will 
readily escape into the cellular substance, dilating 
it into a tumor, and then pass into the vein. 

Reflecting upon the consequences of wound- 
ing the artery by transfixing the vein, such a com- 
plication of the disease as has now been describ- 
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ed might have been foreseen ; but it was not ob- 
served in practice till a case occurred to Mr. 
FlEirk in the Liverpool Hospital. In his patient^ 
there was situated immediately over the artery, a 
hard, circumscribed, pulsating tumor, the size of 
a walnut, and in conjunction with it, a considera- 
able dilatation of the basilic vein. About a year 
after the commencement of the disease, in conse- 
quence of over-exertion, the arm inflamed and 
swelled, and the tumor burst, so as to call for im« 
Inediate operation. Upon opening the tumor in 
the vein, an orifice was seen upon its posterior 
surface, leading into the second tumor. Into 
this a probe was introduced, but could be passed 
upwards and downwards to no greater extent than 
half an inch. This second tumor was then laid 
Open, when, at the bottom of the sac, another ori- 
fice was observed which was found to lead into 
the artery. The blood was cleared away, and the 
artery tied both above and below the orifice with 
success. Dr. Physic of Philadelphia, has related^ 
in the first Volume of the Medical Museum, a 
similar case, which was cured by tying the ar- 
tery above and below the wounded point. 

This complication of the disease rarely occurs, 
but when it does present itself, it generally re- 
quires operation. In consequence of continued 
exertion, the blood is thrown faster out from the 
artery, than the opening in the vein can transmit 
it ; the aneurismal sac in the cellular substance 
continues therefore to increase^ and ultimately 
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calls for operation, for the same reason that exists 
in common false aneurism. In such a case, the 
preferable mode of procedure is to open the sac 
and to tie the artery both above and below the 
wound. 



4th. ANEURISM FROM ANASTOMOSIS. 

The attention of the profession was first called 
to this species of aneurism by my late partner 
and friend Mr. John BelL It most commonly 
appears under the skin, chiefly about the head, ' 
but is not necessarily confined to that situatioOj 
as it has been observed in every part of the sur* 
faqe of the body, and even in the viscera. , The. 
disease is sometimes born with children, under, 
the form of a small bluish or mulberry mark, 
which, as the child grows, increases in size, and 
at length is attended by pulsation. It also fre- 
quently appears in the adult, and can then some- 
times be traced to a blow or bruise. While the 
patient is at rest, the pulsation is frequently not 
very marked, but always becomes very conspicu- 
ous, by the passions of the mind, or after running, 
leaping, crying, or any agitation, on which occa- 
sions the tumor is enlarged and the adjacent sub- 
cutaneous veins are in general much swelled. 
This state of increased excitement is also very 
perceptible at each menstruation, atwhich time 
when the skin is cracked or ulcerated, the tumor ' 
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often bleeds profusely. We have said that aneu^ 
rism from anastomosis presents itself under the 
form of a tumor of a bluish colour, — it evidently 
Gontains a fluid, and its structure seems to consist 
of an enlargement of the smaller arteries and 
veins, which open into cells situated in the com- 
mon cellular substance, and resemble the cells 
of the penis or placenta. From the distension of 
the tumor, the skin becomes livid, and so thin 
that it occasionally bursts and bleeds profusely, 
by which the patient is much reduced, and even 
his life is endangered. There is at present in the 
Royal Infirmary of this city, a female, in whom 
the disease is situated in the great toe ; it is so 
extensive as not only to involve some of the soft 
parts of the toe, but to extend to those covering 
its metatarsal bone, as well as that of the adjoin- 
ing toe. She is now twenty-three years of age^ 
and has remarked, as long as she remembers, an 
enlargement of the toe, attended by a beating, 
which was most severe after much walking, and 
efipecially in warm weather. About six months 
ago she unfortunately scalded the toe with boil- 
ing water. The sore, which did not heal, is now 
ulcerated to the extent of a half-crown piece, 
and from this ulcer&ted surface there has, on se- 
veral occasions, taken place a profuse hemor- 
rhage. Attempts are now making to cure the 
aneurism by compression, but there is a doubt of 
the ulcer healing, as it exists in a structure, in 
which there is a diseased action. If it should not 
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heal, if the compression fail to remove the dis- 
ease, and if the hemorrhagies continue, it will be 
ttecessary to take away part of the foot, as the 
disease is so situated, that the tumor itself can- 
not be removed by the knife. It is obvious, thrt 
unless both the anterior and posterior tibial arte* 
lies were tied, the tumor would still pulsate, as 
their communication is so free, and, that to take 
up both would prove fatal to the foot. 

There are two ways of curing aneurism from 
anastomosis, viz. by compression and by operation. 
Compression has been tried in many cases, and in 
some instances with success. When the tumor 
is situated upon the cranium, in the forearm, or 
leg, or wherever it can be firmly compressed, the 
mode of practice by compression will generally 
succeed; but the most effectual way of curing 
the disease is to cut it out, when the tumor is so 
situated that the operation can be effected with 
safety. In the dissection, the surgeon should al- 
ways keep at some distance from its base. By 
adopting this procedure, there will be little he- 
morrhage during the operation, and after it the 
surgeon will have to secure only one or two arte- 
ries ; whereas, when he cuts close upon the tu- 
mor, the hemorrhage is considerable, and the ves- 
sels which require to be taken up are numerous. 
When the aneurism occupies such a situation that 
it cannot be removed by the knife, as when situ- 
ated in the orbit, it has been found that the dis- 
ease has been cured by placing a ligature on the 
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main arterial trunk, leading to the seat of the 
disease. Hence, Mr. Travers of London, and 
Mr. Dalrymple of Norwich, both cured aneurism 
from anastomosis situated in the orbit, by putting 
a ligature round the common carotid of the af- 
fected side. But although these practitioners 
succeeded in effecting a cure, the same practice 
failed in the hands of Dupujtren. He tied the 
external carotid artery in a young man of €5. 
years, labouring under aneurism from anastpmosis 
situated in the lobe of the right ear. The tumor 
by degrees considerably diminished in size, but 
aflerwards became stationary, and soon began to 
enlarge. It was at length cured by compression. 



SPONTANEOUS CURE AND MEDICAL TREATMENT OF 

ANEURISM. 

That power, inherent in the animal economy, 
by which, when a disease can no longer be resist- 
ed, a new process is instituted to supply a loss, 
and restore a natural function, is in no circum- 
stances more beautifully displayed, than in the 
spontaneous cure of aneurism. Although aneu- 
rism be a dangerous disease, it is by no means 
necessarily fatal. Its spontaneous cure has now 
been so often observed, that the occurrence is 
recorded and attested by all the practical writers 
of the piresent day. It occasionally happens in 
itttecnal as, well as external aneurism, and doe3 
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not appear to be effected by ooe uniform mode of 
operation. Sometimes the channel of the artery 
remains pervious, and the circulation goes on un- 
interruptedly, — at other times it is obliterated, 
and the circulation is then maintained by the col- 
lateral and anastomosing branches* 

There appear . to be four ways in which the 
spontaneous cure of aneurism is effected. 1^ 
The blood which enters and passes through the 
sac, being removed from the course of the circu- 
lation, deposits its coagulating lymph in succes* 
sive layers. These gradually prop up the walls 
of the sac, which after a time becomes quite full ; 
and the coagula too, become so firm that it no 
longer yields, but is enabled to resist the force of 
.the heart. After it is entirely filled, no farther 
deposition takes plsfte, because the blood is now 
retained in the channel of the artery. The arte- 
ry therefore remains pervious, the coagula be- 
come smooth towards its cavity, and all commu- 
nication betwixt the sac, and the artery being cut 
off, the former no longer yields, and thus a natu- 
ral cure is effected. 2d, Sometimes the aneuris- 
mal tumor, in the course of the disease, so far 
changes its position as to press upon the artery, 
either as it enters into or passes out of the sac. 
In such a case, the .flow of blood in the ar- 
tery is obstructed, the circulation is thrown up- 
on the collateral branches, and a spontaneous 
cure efiected. 3d, When an aneurism is large, 
and the skin which has suffered much distension 
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inflames, the inflammation extends to the cellular 
substance, to 'the artery and adjoining structure; 
the whole inflamed parts fall into gangrene, and, 
when the siough separates, the arieurismal artery 
is closed ; the circulation is carried on by the 
collateral branches, and the ulcerated parts heal 
by granulation and cicatrization. And 4thj A 
cure is sometimes efiected in consequence of a 
portion of the coagulum in the inside of the sac 
becoming loose by the force of the flowing blood, 
of its falling ofi^from its surface into the cavity of 
the artery, and of its plugging up its channel, by 
which means the circulation is thrown upon the 
collateral branches. 

In the first of these methods of cure, when the 
sac fills up by coagulated blood, and the channel 
of the artery remains pervious, the tumor shrinks 
and gradually becomes smaller, the more fluid 
parts of the coagula are absorbed, and what re- 
main become in some cases so firm as to resem- 
ble a ball of wood. It is evident, therefore, that 
the aneurismal tumor can now yield in no de- 
gree to the stroke of the artery. In the course of 
time it loses considerably in bulk, though it still 
retains its pulsation, because the cavity of the 
artery remains free, but it only pulsates in the 
same manner as any other tumor would do which 
was in immediate contact with the artery. This 
process by which the spontaneous cure of aneu- 
rism is sometimes efiected, may occur in false as 
well as in true aneurism, and it appears to be in 
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this manner that aneurism of the aorta is cured, 
as is exemplified by cases recorded by Messrs 
Freer and Hodgson. It is evident that whatever 
lessens the force of the general circulation, will 
not only check the progres of ttie dilatation, but, 
by diminishing the rapidity of the flow of blood 
through the sac, will favour the deposition of coa- 
gulating lymph, — hence repeated bleedings, con- 
joined with low diet and rest will materially assist 
the operations of nature in effecting a cure, apd 
it is upon this principle that Vasalva and Aibeiv 
tini* sometimes cured aneurism, by a rigid systoip 
, of depletion and abstinence. This system has 
been more freely adopted by Pelletan, surgeon of 
Hotel Dieu of Paris, than by any other surgeon 
of the present day, and the cases recorded by him 
justify the practice, t 

In all cases of internal aneurism, repeated 
bleeding should be had recourse to, anil propor- 
tioned in frequency and quantity to the age of 
the patient and force of the circulation j absti' 
nence from all animal food, spirituous and fer- 
mented liquors should be strictly enjoined ; for 
diet, nothing more should be allowed than what is 
barely sufficient to support life, consisting <rf a 
stated allowance of bread, milk, vegetables, fruits, 
and tea ; and for drink, nothing stronger than 
water. The patient should refrain from exercise 

■ Sett Morgagni, Letter XVII, Art. 30. 

+ See Clinique Chirurgicale, Tom. I. par. Ph. ^, FelleUn. 
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of every kind, and confine himself as much as 
possible to one posture. All emotions of the 
mind, or whatever can accelerate the circulation, 
must be studiously avoided. The frequency of 
the pulse may be diminished by digitalis, and the 
bowels should be kept open by means of the su- 
pertartarate of potash or any other saline cathar- 
tic. As local applications, if the skin is at all in- 
flamed, saturnine solutions are the best, — if not 
infianied, strong decoctiona of oak bark with 
alumn should be had recourse to. These hanien 
the skin, render firmer the coagula, and diminish 
the size of the tumor. Pelletan gave the prefe- 
rence to pounded ice. By pursuing these mea- 
sures, the surgeon will sometimes enable nature 
to effect a cure, but even when they prove ineffi- 
cient, they will unquestionably prolong lite and 
render it more supportable. 

The second method by whicli the spontaneous . 
cure of aneurism is sometimes efTected, is by the 
tumor changing its position so far as to press 
upon the artery, either as it enters into or passes 
out of the sac. This is equivalent to an operation, 
or to external compressiou by which the sides of 
the artery are laid together. In such a case, the 
flow of blood through the artery is prevented, 
there is for a time a diminished temperature of 
the limb, the circulation is thrown upon the coi- 
lateral arteries, which enlarge, and the blood in 
the sac coagulates and is gradually absorbed, so 
that the tumor shrinks and becomes a small hard 
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knot. The sides of the artery adhere above and 
below the tumor, tilt the issue of the first branch- 
.es, and lor that space the vessel degenerates into 
firm cold. This method of cure has no doubt 
I (Occasionally presented itseHj but it so rarely oc- 
\ curs, that it cannot be considered as the general 
L-way in which the spontaneous cure of aneurism is 
[■ accomplished. 

The third manner in which the spontaneous 
cure of aneurism is effected, is by the inflamma- 
tion of the skin, that is excited by the extreme 
distension, terminating in gangrene, so extensive 
as to involve the aneurismal tumor and adjoining 
structure. The pulsation in the tumor ceases, 
the limb becomes cold, and the circulation is 
thrown upon the collateral branches. In this 
case, the same process takes place as when morti- 
fication succeeds to inflammation on any other 
occasion. The inflammation, which is so exces- 
sive in the tumor and adjoining structure as to 
terminate in gangrene, produces adhesion in the 
aneurismal artery and other blood vessels which 
immediately lead to the seat of the mortification. 
The limb which hail become cold regains its heat 
as the collateral circulation is established; when 
the dead parts separate, there is a discharge of 
the grumous blood which was contained in the 
aneurismal sac, and which, when the sac is large, 
is in considerable quantity ; and the artery is not 
only secured by adhesion, but, as in other mortifi- 
cations, plugged up to some extent with coagu- 
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lated blood. When the mortified parts are com* 
pletely separated, the basin of the sore fills up by 
granulation, and the ulcer at last cicatrizes. This 
manner of spontaneous cure occasionally occurs 
in the extremities, and there are several cases on 
record, particularly by Wiseman, Guattani, and 
Mr. Hodgson. Sometimes the constitutional irri- 
tation is so excessive, that the patient dies before 
the process is completed ; and on other occasions, 
if the gangrene is not so extensive as completely 
to involve the tumor, a fatal hemorrhage succeeds 
upon the separation of the slough. This method 
is therefore by no means a desirable interposition 
of nature to efiect a cure ; indeed it rarely occurs, 
and when it does, the patient generally dies be* 
fore it is completed. He sometimes dies of hectic 
fever produced by the constitutional irritation aild 
discharge, and he is even apt in his debilitated 
state to die of hemorrhage, which sometimes takes 
place from a communicating branch upon the se- 
paration of the slough. In one case which came 
to my knowledge, three pounds of blood were lost 
from a vessel which was opened by the separation 
of the mortified parts, but the hemorrhagy had 
ceased before the surgeon arrived, and the patient 
recovered. 

The fourth manner in which we stated that the 
spontaneous cure of aneurism was sometimes ef- 
fected, was by a portion of the coagulum being 
detached from the inside of the sac, falling into 
the cavity of the artery, and plugging it up, — ^by 

VOL. II. Y 
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which means the circulation is thrown upon the 
collateral branches. This appears to me to be the 
way in which the spontaneous cure of aneurism of 
the extremities is most frequently accomplished. 
A portion of coagulum may be detached and fall 
into the cavity of the artery in consequence of the 
force of the flowing blood, or by a change of po- 
sition of the limb ; or it may be forced into the 
cavity of the artery by external compression upon 
the tumor. I observed, that in aneurism of the 
aorta near the heart, the coagula were sometimes 
moved from the sides of the sac and carried into 
the artery, which was consequently plugged up, 
and that the patient then immediately died as 
quickly as if he had been suffocated. There is 
every reason to believe that the same thing fre- 
qhently takes place in aneurism of the extremi- 
ties, but the effect is diflerent. This kind of ob- 
struction produces instant death in the aorta^ but 
in the extremities only ^ change of circulation. 
When a loose clot falls into the cavity of the ar- 
tery, the pulse ceases and the limb immediately 
becomes cold. It remains so for a day or two, 
when it begins slowly to recover its heat, and the 
pulse also returns. The circulation is at last 
completely re-established and the strength of the 
limb is restored. The change that has happened 
is equivalent to an operation, the artery is stop- 
ped up, and the circulation is thrown upon the 
collateral branches, which, by a law of the animal 
economy, immediately enlarge so as freely to 
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transmit the whole blood sent to the limb. The 
blood having now an easy and direct course 
through the collateral branches, does not enter 
the main artery closer to the aneurismal tumor 
than the nearest large communicating branch ei- 
ther above or below ; it therefore coagulates in 
this part of the artery as well as in the tumor, it 
soon begins to be absorbed, the artery contracts, 
and the sac becomes flaccid. The artery conti- 
nues contracting, till at last it adheres and be- 
comes a hard cord throughout the whole space be- 
twixt the first large branches communicating with 
its cavity above and below the seat of the aneurism. 
The sac gradually decreases in size t^ a slow ab- 
sorption, till it degenerates into a bard lump 
which continues during life, but which is no in- 
cumbrance to the limb) and is devoid of pulsation, 
because the artery is impervious. Thii oblitera- 
tion of vessels in the human body, when the 
course of the' circulation is changed, is well illus- 
trated by the contraction and obliteration <^ thb 
ductus arteriosuSf and umbilical vessels after 
birth. 

Mr. Hodgson imagines that the spbntaheons 
cure of aneurism is in most instances efifected by 
the deposition of the coagulating lymph, both 
in the aneurismal sac and in the portion of the 
artery connected with it. He conceives, that dff- 
ter the sac has been completely filled with coa- 
gula, the deposition still goes on in the channel 
of the artery, which supplies the disease, till it is 
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completely plugged up by cosgiilum extending 
on botl] sides of the sac, to the next important 
branchefi given off by the artery; that then, as 
we have already explained, the flow of blood be* 
ing obstructed through the main artery, the cir- 
culation is thrown upon the collateral branches, 
which gradually enlarge so as to supply the place 
of the main trunk ; and finally, that the coagula 
are removed by the nbsorbents both in the artery 
and sac, till the former contracts into an imper- 
vious cylindeif,, and the latter into a small fleshy 
timior. , , 

Mr. Hodgeon is an accurate observer, and has 
presented the profession with an admirable work 
containing^ many valuable remarks on the diseases 
of tlie vascular system, but I cannot help thinlfc- 
ingtliathis conclusions are erroneotie, with regard 
to the blood continuing to deposit its fibrin or 
coagulating lymph in the artery after the sac it 
filled up ; and I imagine that tlie coram en cement 
of the process towards a spontaneous curei dfr 
pends rather upon a portion or'-ilhe.coagulunBlj&> 
ing detached from the sac, and falling into tlite^IV 
.tery and plugging it up. My reasons are as foUcrtPS : 
Xst, It i^ not easy to conceive how the bipod 
should coagulate in the artery, as it is witliin the 
course of the circulation, and in no parallel case 
does it do so. The force of the flowing blood 
would prevent its coagulation, and the clot which 
might at any time be formed, would be carried 
along the artery and obstruct it at a lower point. 
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2df. The cases of aneurism of the aorta, which 
Mr. Hodgson himself relates, prove that the de« 
position of coagulating lymph never extends into 
the artery^ but that, whenever the sac is filled up, 
th6 coagulum becomes smooth towards the chan- 
nel of the artery. And, 3d, If the blood continued 
to d0po$it its coagulating lymph in the artery a& 
ter the sac was filled up, there never would be any 
change in the temperature of the limb when the 
artery became obstructed, because this deposi- 
tion is a slow process, and in proportion as the 
flow of blood through the aneurismal artery was 
prevented, the collateral branches would graduaU 
Jy enlarge. In the early stage of the process, 
each branch would transmit its due proportion of 
blood, and before the obstruction in the main ar* 
tery became complete, the collateral branches 
would have so much enlarged as freely to trans- 
mit the blood, — consequently in this case, there 
never would be any change in the heat of the 
limb ; whereas, I believe, the actual fact to he, 
that . in the commencement of the spontaneous 
cure, when arising from obstruction in the arte- 
ry. this change is always observed. In all those 
cases which I have seen, the limb lost its heat 
and feeling as suddenly as if the artery had been 
obstructed by a ligature, and it required a day or 
two to regain its former temperature. The rea- 
son that coagula have been found in the artery, 
a3 well as in the sac, in those cases which have 
been examined after death, is evident. No sooner 
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is the artery obstructed by a clot of blood, than 
the circulation is thrown on the collateral bran- 
ches, which immediately enlarge. The blood, 
finding a free rout through them, does not con- 
tinue to flow into that part of the artery, which 
is 'situated betwixt the origin of the nearest im- 
portant branches above and below the aneurismal 
tumor, and that portion of blood again which is 
already in it, coagulates in the same manner as it 
is always found to do in the extremities of the 
arteries of a stump up to the issue of the nearest 
branch. From these considerations, then, I am 
led to conclude, that till the artery is in some 
way or other obstructed the blood never coagu- 
lates in it. 
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While the medical treatment of aneurism, by 
favouring the coagulation of the blood in the sac, 
sometimes eSects a cure, the surgical treatment 
accomplishes the object by more direct means, 
and with a greater degree of certainty. This 
ti-eatment consists in obstructing the flow of blood 
through the artery leading to the aneurismal sac, 
or through the sac itself. The circulation, thus 
obstructed in the main artery, is thrown upon the 
collateral branches, which, by a law of the ani- 
mal economy, immediately enlarge, till they are 
capable of transmitting the whole quantity of 
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blood formerly conveyed by the trunk. The 
blood in the sac coagulates, and is then gradually 
absorbed, the tumor shrinks till it becomes a hard 
knot, and the process induced in the obstructed 
artery leads to its permanent obliteration. It can 
no longer convey the blood, which is now trans- 
mitted by the enlarged collateral branches, and 
the limb is in future supported by the establish- 
ment of a new circulation. 

Various methods have at different times been 
proposed and put in execution for the cure of 
aneurism, but, with whatever intention they were 
adopted, we may lay it down as a fundamental 
rule that they all operate in one way, viz. by ob- 
literating the channel of the artery, and forcing 
the collateral branches to enlarge, so that the cir- 
culation may be maintained in the limb. 

The older surgeons had three chief methods of 
cure. In the first they had not recourse to the 
knife, but applied to the tumor tourniquets, com- 
presses, cushions, and spring hoops. They con- 
ceived that they effected a cure by healing the 
wound in the artery, (as in brachial aneurism), 
and that tine blood still continued to follow its 
natural course. There is a machine for the cure 
of aneurism delineated in Scultetus j and Dionis 
informs us of a bandage invented by Bourdelot^ 
first physician to the king of France, which he 
himself wore for twelve months in consequence of 
aneurism arising from bleeding. He called it a 
ponton, imagining that it did not obstruct the 
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passage of the blood through the artery, but al- 
lowed it to flow under the instrument in the same 
manner as a river flows under a bridge. 

In the second method, they opened the aneu- 
r«srtiai tumor, cleared away the blood, and laid up- 
on the artery a small bit of the sulphate of copper, 
with compresses according to Heister or bits of 
chewed paper according to Dionis; and it ap- 
pears, that by this operation, they expected, as 
they did by external compression, a re-iiDion of 
the wounded artery, while, in truth they effected 
a cure by laying its sides together and obliterat- 
ing the canal. 

In the third method, they opened the tumor 
and tied the artery, but in this plan of treatment 
they had no confidence. They did not suppose 
that the collateral branches could enlarge, or 
they imagined that they did so very slowly, and 
with great risit of mortification. When they 
opened the wound, and tried to cure by compres- 
sion, they were often compelled to undo the dres- 
sings on "account of bleeding, and to apply them 
again tighter and tighter by degrees ; they were 
also compelled to apply long compmwes in the 
course of the artery, to moderate the force of the 
blood, a practice which must have compressed 
the collateral branches, and curbed the free cir- 
culation of the limb. 

In the surgical treatment of aneurism, the mo- 
derns have employed two methods of cure, com- 
pression and the ligature. Compression has been 
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long used, and is recommended by all the earlier 
writers. It may be applied either to the tumor, 
or to the artery leading to it. When applied to 
the tumor in true aneurism, it seems to effect a 
cure by forcing the coagula from the sac into the 
channel of the artery, and thus obstructing the 
flow of blood through it, — hence it cannot be so 
certain in-its operation as when applied to the ar- 
tery aljbve the tumon When the artery is com- 
pressed above the tumor, its sides are laid in con- 
tact, but whether the artery from this pressure first 
inflames and adheres, and a cure is thus effect- 
ed upon the principle of the ligature, or whether 
the sides! of the vessel merely remain in contact, 
and, in consequence of the ob ;truction, the blood 
in the sac first coagulates, and the obliteration of 
the artery follows as a secondary part of the pro- 
cess, as in the spontaneous cure of aneurism, I 
am unable to determine. I am rather inclined to 
be of the latter opinion, from the circumstance 
of a cure being often efiected, alUiough the pres- 
sure is not so strong as entirely to stop the flow 
of blood in the artery, and although it cannot be 
kept continually applied but must be occasional- 
ly remitted in consequence of the pain which it 
excites. 

In true aneurism, compression does not pro- 
mise so much success when made on the tumor, 
as when applied to the artery above it. The pre- 
ferable practice is to make pressure on the ar- 
tery, but, whether it be made upon the tumor or 
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upon the artery, it should not extend to the whole 
circumference of the limb. When the limb is 
compressed in its whole circle, the compression 
extends to the anastomosing branches upon which 
the safety of the limb depends. Independently 
of this circumstance it involves the veins and 
lymphatics, and swells the lower part of the limb. 
It is also of consequence to mark the exact point 
to which the compression should be applied. The 
artery should undoubtedly be compressed as near 
the sac as possjible, otherwise the communicating 
branches will carry the blood into the artery a- 
bove the sac, and, the circulation in it being thus 
still kept up, the blood in the tumor will not coa- 
gulate. 

Guattani who was a great advocate for com- 
pression in the case of aneurism, by means of it 
in three months effected cures of a porter and a 
sexton who had the disease in the ham. He first 
applied to the ham two large and firm compresses, 
and then laid compresses all along the femoral 
artery, and bound them down with a tight roller 
three inches broad. He applied the roller anew 
every eighteen or twenty days, and always a little 
tighter. With this local treatment he combined 
general bloodletting, rest, and spare diet ; but he 
seems never to have had any idea that he oblite- 
rated the artery, and established a new circula* 
tiou, thinking he only reduced the tumor, while 
the original circulation was preserved. By a si- 
milar mode of treatment, Guattani effected the 
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cure of other two cases of popliteal aneurism^ and 
compression has been more recently employed 
with success by several of the French surgeons, 
particularly by Dupuytren and Dubois. These 
gentlemen apply the pressure to the artery above 
the tumor, and merely compress the artery and 
the opposite point, leaving the rest of the limb 
free. In September 1810, at Hotel Dieu, Du- 
puytren shewed me a case of aneurism of the fe- 
moral artery, situated in the groin, close upon 
Poupart's ligament, and which he was attempting 
to cure by compressing the external iliac. The 
patient was a hale man, about fifty years of age, 
and the J tumor was about the size of a hen's egjg, 
having a strong pulsation visible both to the eye 
suid touch. When M. Dupuytren pressed with 
his hand upon the artery within the pelvis, and 
I applied my fingers to the tumor, I could not 
discover the least pulsation. The patient rested 
upon his back, his loins and hips were received 
into a well padded machine, shaped like a saddle, 
and a curved bar of iron came up from this ma- 
chine over the left groin, where the aneurisfaial 
tumor was situated. Into this bar, a piece of iron 
slipped like a bolt, upon the end of which wai^ a 
pad which rested upon the anterior and lower 
part of the abdomen above the tumor, and the 
compression was made with this pad by means of 
a screw, through the abdominal muscles, a little 
abovte the tumor, upon the external iliac artery. M. 
Dupuytren had cured an aneurism of the popliteal 
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artery a aliort time before, by compressing the 
femoral artery in the middle of the thigh. Dubois 
has also cured several external aneurismaby means 
of compression, and, in particular, one situated in 
the left popliteal artery. The compression was 
applied to the artery on the fore part of the thigh 
on the 25th of February, and the patient was 
presented to t^^ Faculty of Medicine at Paris, 
on the 29th of, the following March, completely 
cured.* 

We have already remarked that it is preferable 
to apply the compression to the artery above the 
tumor, instead of to the tumor itself; that the 
pressure should be applied at no great distance 
from it ; and that it should be confined as much 
as possible to the artery, and not involve the whole 
circumference of the limb. If the compression 
should produce pain, which it frequently does 
when long continued, it will he necessary to re- 
mit it occasionally ; but this should be done no 
longer than is absolutely necessary, as it is only by 
long continued pressure that a cure ean be effec- 
ted. Various contrivances have been resorted ta, 
in order to effect the compression of the artery, 
without obstructing the circulation in the colla- 
teral branches ; but the most simple form of in- 
strument for this purpose, is that which is deli- 



* For the statement of this case, illattrating the manner ia 
which the cumpressiou was appliec), see Bulletins Ue La Fa- 
cuIteDe Medicine, De Paris, Tome, id. 
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neated in the marginal plate, and which is the 
invention of Mr. Moore of Liondon, 
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It consists of a semicirpular ;piece^,of iron, co* 
vered with leather,~;at <>tt^^;!^^trem|ity; is fixed 
a screw, with a flat pad,— *wd by turning. . this 
iscrew, pressure can be made to any e^^tept upon 
a compress placed upon, the artery. At the op* 
posite extremity is placed another pad or cushion, 
ivhich presses on the point of the limb directly 
opposite ta the compressed artery. A piece of 
firm dry sponge forms the best compress that can 
be applied to the artery, as it possesses a degree 
of elasticity } and, to render the compression ef- 
fectual, it is necessary that there should be a bone 
on the opposite side of the artery, against Which 
it can be pressed. 

Although Guattani, Petrus Javina, Leghius, 
Flaganus, Dupuytren, Dubois, and many other 
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surgeons hav^ cured popliteal, as well as other 
aneurisms, by compression, still that species of the 
disease which arises from a wound in the artery, 
as brachial aneurism, is the only proper case for 
its application, and when employed early in it, 
the practice is generally successful. When this 
method of cure is adopted, we- bleed frequently, 
and enjoin a low diet, with complete rest. In 
this case the compression must be made upon 
the tumor, and it must be so great as to lay the 
opposite sides of the artery in contact, so as to 
make them adh^. If this is not attended to, a 
clot of blood fills Up the wound in the artery, the 
vessel remains pervious, and sthe cure is incom- 
plete, as this clot is apt to be forced out upon any 
blow or violent exertion.* 

The second method of cure, under the surgical 
treatment of aneurism, is by the ligature, or tying 
the artery, usually called the operation for aneu- 
rism. This operation is established upon such 
certain principles, is so simple in its execution, 
and has been performed by the surgeons of the 
present day with such marked success, that it 



"* Examples of the cure by compression, of aneurism arising 
from bleeding in the arm, are related by Foubert in the 2d 
vohime of the Memoirs of the French Academy of Surgery, 
— by Brambilla, m the Acta Vendebonensis,— by Cagnion, in 
the 2d volume of the Parisian Journal,— and by several other 
writers. 
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may be accounted a perfect operation. The ex- 
periments of Dr Jones* have demonstrated that 
the first effect of a ligature, when pulled mode* 
rately tight upon an artery, is to cut through its 
internal and middle coats, and that in consequence 
of this wound, an action founded on the laws of 
inflammation follows, which leads to its perma- 
nent obliteration. As soon as the flow of blood 
is obstructed in the artery, the circulation is thrown 
upon the collateral branches, which gradually en- 
large i the circulating blood no longer passes into 
the obstructed vessel, below the origin of any 
considerable branch which happens to come off 
nearest to where the artery is tied, because the 
transmission is so free that there is no resistance ; 
and the blood therefore coagulates in this part of 
the artery, — hence in every artery which is tied 
with a ligature, whether upon the surface of a 
stump or otherwise, a clot of blood is found im- 
mediately above the ligature, except in those 
cases where it happens to be applied close to the 
origin of a large branch. This clot is an addi- 
tional security to the artery, preventing the ac- 
tion of the flowing blood upon the ligature, and 
lessening the risk of hemorrhage. 

Upon the division of the arterial coats by the 
ligature, inflammation follows, which, according 



* See a Treatise on the process employed by nature in sup- 
pressing the hemorrhage, from divided and punctured arteries, 
and on the use of the ligature, by J. F. D. Jones, M. D. 
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to its violence, terminates in adhesion^ or ul- 
ceration. When the inflammation is moderate, 
it terminates in adhesion, because the struc- 
tures involved are of that nature which when in- 
flamed have this termination. In consequence of 
the inflammatory action, an efiusioo of coagulat- 
ing lymph or of the albumen of the blood takes 
place, both into the cavity of the artery, betwixt 
jts coats, and on its external surface in the iiiuii& 
diate vicinity of the ligature, which produces ad- 
hesion and permanently closes the artery. That 
portion of the external coat which is e'nibraced by 
the ligature dies and sloughs off, the ligature is 
thus separated, and the artery is secure. The 
coagulum of blood is gradually absorbed, and as 
no fluid blood passes into it, the vessel shriaks 
and becomes a Arm cord, as far as the origin of 
the nearest considerable branch on both sides of 
the ligature, the same process taking place both 
above and below the point where the artery is 
tied. Although the division of the internal and 
middle coats of an artery follows the appUcation 
of a ligature when drawn tight, and ensures the 
obliteration of the vessel, it by no means follows 
that this division is necessary to the success of 
the operation, — for if this were the case, no vessel 
I would be permanently closed, unless the interaal 
and middle coats were divided. Now we kno* 
that a wounded artery will adhere when compress- 
ed, and that it will even do so when a considet- 
able portion of the sofl parts is included in the Ji- 



SUB6ICAL TREATMENT OF ANEURISM. 36S 

gature so as to prevent the division of the inter- 
nal and middle coats, — although, I admit, not so 
readily as when these coats are divided.* 

Since adhesion succeeds to the division of the 
internal and middle coats of an artery, if the in- 
flammation is moderate, it follows, that all those 
means which can ensure this division and prevent 
an excess of inflammation, should be put in prac- 
tice. These ends are effected, chiefly by the form 
of the ligature, and the manner of its application. 
The ligature should be round and not flat, of a 
thickness proportioned to the size of the artery, 
and tied with a single knot, which permits it to be 
more closely drawn than when tied by the sur- 
geon's knot, and does not pucker the vesself. It 

* The cases recorded by Mr Crampton, also shew that the 
diTision of the internal and middle coats of an artery is not ne- 
ctaaary to its permanent obliteration. See Medico-Chirurgi- 
cal Transactions^ volume 7th. 

f If the ligature is thick and tied by the surgeon's knot^ the 
ttdes of the artery will not be brought into close contact^ and 
consequently the flow of blood will not be completely suppress* 
ed. *^ Chopart operated upon a gardener for popliteal aneu- 
lisia, in presence of the most distinguished professors of the 
ancient school of surgery. The ligatures being placed, and 
the first of them being tied by the surgeon's knot, the Com- 
pression was removed, but the blood flowed copiously ; a se- 
ocmd and a third ligature were applied in the same manner, 
with ^little success. After some little deliberation, this acci- 
dent was attributed to the ossification of the artery, or to some 
cyther unknown state,-«-amputation was determined on, and 
immediately performed. Upon examination of the limb, the 

vox*, n. Z 
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should be pulled pretty tight, and the artery should 
be tied clear of the surrounding parts^ nil these 
precautions tending to ensure the division of the 
internal and middle arterial coats*. To keep the 
inflammation moderate, upon which the success c^ 
the operation greatly depends, the artery should be 
disturbed as little as possible, and separated from 
its surrounding connections to no greater extent 
than what is just sufficient to permit the ligature 
to be passed. 7?he ligature should be single, but 
if the artery has unfortunately been insulated to 
some extent, or if, from its deep situation, it was 
necessary to make it so, two ligatures should be 
used instead of one. These should be tied as far 



artery was found in its natural state^ it was embraced by the 
three ligatures^ but although they had been pulled with great 
ibrce^ none of them had completely effaced the cavity of the 
vessel^ so that a large stilette easily passed into it." See Trai- 
te des Maladies Chirurgicales, et des Operations qui leur con- 
viennent. Par M. Le Baron Boyer, Tom. 2d. p. 138. 

* As there has been much discussion in the publications of 
the present day^ with regard to the manner of [knotting the li- 
gature, and cutting it close to the artery, or allowing it to hang 
from the wound, I think it right to state, that my master, Mr. 
John Bell, has, in all his writings, inculcated the propriety of 
preferring the single to the surgeon's knot, and that twenty-six 
years ago, when I was his apprentice, it was his invariable 
practice to tie arteries with a single knot instead of the sur- 
geon's knot. It was also his practice in operations particu- 
larly after the extirpation of the female breast, to cut the liga- 
ture short and then to close the wound. I never knew this 
practice prevent adhesion, nor ever saw it followed by any bad 
consequences. 
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apart as the separated artery will permit, and the 
vessel should then be divided betwixt them. I 
hold this direction to be of some importance, be- 
cause when the artery is much separated from its 
surrounding connections, the arterias arteriarum, 
or thos^ vessels which supply it with nourishment, 
are so much torn, that the vessel instead of adhe- 
ring, extensively inflames. It is then apt to ulce- 
ratCji'and there succeeds a hemorrhage about the 
12th or l^th day. Upon dissection, the ulcera^ 
tiqn of the artery is generally found close above 
the tigature, the vessel, for the space of several 
inches above it and below it, is considerably thick- 
€ped in its coats, and its inner surface to the same 
-extent much inflamed. I have seen this ulcera- 
tion of the artery occur more than once, ^rbere it 
had been much separated, and where one ligature 
.was used. With the same view of preventing an 
.excess of inflammation, nothing should be inter- 
• posed betwixt the ligature and the artery, — as all 
foreign bodies of whatever nature excite an irri- 
tation which is apt to terminate in ulceration in* 
jstead of adhesion."^ After the ligature is secured, 
tthe wound should be immediately closed. These 
doctrines are founded upon the laws and opera- 
tions of the animal body, and are justified by ex- 
-perience. 



* For a view of the practice of the French surgeons, in the 
operation for aneurism^ se^ the foot not^ to Adhesion, volume 
I. p. 60 and seq. 
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In tlie < 



, there ; 



i three 



)n for aneurism, 
situations in which the ligature has been applied, 
— namely, in the immediate seat of the disease, 
above the tumor, and below it. In the first of 
these operations, which is the most ancient, and 
which was universally practised for the cure of 
true aneurism before the time of Mr. HuQter, 
and continued in false aneurism till within these 
very few years, the tumor is opened, the blood 
cleared away, and two ligatures are applied, one 
immediately above the breach in the artery, and 
the other immediately below it. The effect of 
the upper ligature is to stop the direct flow of 
blood into the aneurismal sac, and the use of the 
lower one is to prevent hemorrhage arising from 
the return of the blood by the anastomosing 
branches. In consequence of the interruption to 
the circulation, the blood, as we have already ex- 
plained, seeks a new course, the collateral arte* 
ries enlarge, and the pulse, heat, feeling and use 
of the limb are gradually restored. 

When the sac is opened, although the principle 
[is essentially the same, there is some little variety 
tin the operation, according as the aneurism is 
l4rue or false. In true aneurism, as in popliteal, 
[the surgeon first opens the integuments, dissects 
[ the tumor all round, and disengages it so com- 
pletely as to see its full extent. He then passes 
J one ligature immediately above the tumor, and 
I'One below, — ties the upper ligature, — then opens 
the tumor and discharges the coagulated blood, 
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J-i^-and lastly, secures the lower ligature, and dress- 
ics the wound. Opening the tumor enables the 
Ijnirgeon to clear away the blood, which reduces 
lit in size, and leaves nothing for absorption ; and 
'in the course of the cure, the parts are firmly 
united so as to form a strong cicatrix. 

This is the operation which was universally 
performed for the cure of popliteal aneurism, be- 
fore the time of Mr. Hunter, or rather before his 
new operation ; and wherever the state of the 
parts will admit, it may be safely and effectually 
performed. But it is only in the commencement 
<»fthe disease, that the tumor is small, circum- 
scribed and easily dissected. It is very early 
straitened in the hollow of the ham, the parts be- 
come thickened and infiamed, and so knotted to- 
gether that the tumor is undistinguishable. If 
in this state of the tumor, the operation be per- 
formed in the ham, the surgeon must make a very 
long incision, — hence there is so tedious a dissec- 
tion as to cause a slow and painful operation ; be- 
sides it must be ill performed, for the parts are 
so mixed and confounded, that they cannot be 
distinguished nor separated ; and after much la- 
bour and pain, the surgeon is oflen obliged to 
take up the nerve, artery, and vein together, thus 
endangering a paralytic limb. To this an exten- 
sive incurable ulcer frequently succeeds, and the 
limb sometimes gangrenes. There is also consi- 
derable difficulty in securing the artery, if the 
I aneurism is very high or very low. If high, it 
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can be accomplished only by cutting up the tri- 
ceps, and extending the incision to the fore piut 
of the thigh ; and if very low, by cariying it 
downwards betwixt the heads of the gastrocnenii 
muscles. 

For these reasons, we prefer taking up the ar- 
tery above the tumor on the fore part rf the 
thigh. This change in the operation was propos- 
ed by Mr. Hunter. It was successfully perform- 
ed by him, and the value of the operation is now 
established by the practice of the first surgeons of 
the present day. Mr. Hunter in changing th« 
place of operation, did not mean it as an imita^ 
tion of that process of nature which we have ex- 
plained, when treating of the spontaneous cure of 
aneurism, as at that time the spontaneous cure of 
aneurism was hardly known ; neither did he 
change it for the reasons which I have assigned. 
His whole motive for forsaking the ham, and tying 
the artery on the fore part of the thigh, was this. 
He imagined, that aneurismal arteries were dis- 
eased in their coats, that the diseased affection 
extended along the artery to some distance from 
the sac, and that the reason of the frequent want 
of success when the artery was tied in the ham, 
arose from its not adhering, in consequence of 
the diseased state of its coats, — hence a hemorr- 
hagy occurred when the ligatures came away. 
Mr. Hunter, therefore, proposed to take up the 
artery at a higher point, where there was a greater 
chance of the vessel being sound ; and such pro- 
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bability superadded to the reasons we have al-- 
ready assigned, is a good motive for preferring, 
this operation. 

In performing the operation for false aneurism^ 
as for brachial, it has been customary to open the^ 
tumor, to clear away the blooc^ to search for the 
wound in the artery, then to s^arate the nerve,' 
and otherwise insulate the vessel at its wounded 
point ; and lastly, to apply two ligatures, one 
above, and one below the wound. Although the 
operation has been generally performed in this 
manner, the improved method of operating for 
popliteal aneurism, by taking up the artery at 
some distance above the tumor, and leaving the 
sac untouched, is equally s^plicaJble to brachial 
aneurism, and, for the following reasons, is un- 
doubtedly the preferable operation. It sometifnes^ 
happens, that by the impaction of* the blood, the 
artery, tlie vein, and the nerve are so knotted tb*> 
^ther by inflammation, that they form a very 
confused mass, which, if it is possible to unravel, 
can only be done after a very tedious and painful 
dissection. In such a case, there is great J*isk of 
including the nerve in the ligature* When the 
parts cannot be separated, it has been the usual 
practice to take a sharp surgical needle armed 
with a ligature, to pass it under this thickened 
mass, and to tie it, including the artery, vein, and 
nerve. This occasions excruciating pain at the 
time, and the future consequences are, Ij;^. That 
the ligature obliterates and makes its way through 
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the artery and vein, but cannot destroy the nerve, 
which resists tlie ligature j and, therefore, if this 
be well waxed, it will keep its hold for weeks or 
months, and will not be removed till it cither rots 
or is cut from the nerve. 9.d, Great tension 
and pain will ensue, accompanied by high inflam- 
mation and profuse foetid suppuration. The in- 
flammation, which is generally of the erysipela- 
tous kind, undermines the cellular substance of 
the arm, lasting for months. And 3d, There is 
great risk of the thumb, fore and middle fingers, 
to which the radial nerve is Anally distributed, 
remaining contracted and powerless. Again, even 
in the most favourable circumstances, the suc- 
geon requires to make a large incision, involving^ 
the whole of the tumor; there is difficulty in get- 
ting out the clots of blood to reach the artery ; 
it is long before the operation is tinished ; and 
afterwards there is some risk of the sac suppurat- 
ing. Considering all these circumstances, I am 
decidedly of opinion, that the common operation 
should be abandoned, that the sac should not be 
opened, but that the artery should be tied two or 
three Inches above its wounded point. This me- 
thod was practised with success by Anel*, and 
has been repeated with the same success by suc- 
ceeding surgeons. 
The second situation in which the ligature has 

* Suite de la Nouvelle Methode deguerir les Fiitutcs L^. 
chrymales, p. 391. 
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been applied, is at some distance above the tu- 
mor, and. For the reasons we have assigned, this 
18 the preferable place for tying the artery. 
When the artery is tied close above the tumor, 
the pulsation in it immediately ceases } but when 
the ligature is applied at some distance above, 
the tumor sometimes continues to pulsate, be- 
cause the blood is brought again into the main 
artery above the seat of the disease, by anasto- 
mosing branches,— the pulsation being in gene- 
ral feeble, as the blood now enters the sac in a 
diminished stream. In true aneurism, it seems 
advisable to apply the ligature at some distance 
above the tumor, as there is a chance of the arte- 
ry being diseased in its immediate vicinity. In 
false aneurism, or that arising from a wound, it 
should be applied at no great distance above it, 
as the artery is sound. In the former of these 
cases, as the pulsation is apt to continue in the 
sac after the artery is tied, compression should 
always be applied to the tumor with a steady 
pressure. In the latter case this precaution is 
not necessary. 

The third and last situation in which the liga- 
ture has been applied, is below the tumor. When 
the aneurism happens to be situated so close to 
the trunk of the body, as not to leave room to ap- 
ply a ligature betwixt it and the heart, as when 
the disease is situated high in the subclavian or 
external iliac, it was proposed by Brasdor and 
Desault to tie the artery immediately below the 
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tumor ; and if there happens to be no considera- 
ble branch coming off from the sac, or from the 
artery betwixt it and the ligature, there is little 
reasqn to doubt, that this operation will be as suc^* 
cessful as when the artery is tied above the aneu- 
rism. All that is required, is to stop the flow of 
blood through the sac, when it will coagulate, 
and the cure proceed as when the vessel is tied 
above. But if a large branch happens to cocUe 
off from the sac, or betwixt the ligature and ic; 
the flow of blood will not be obstructed dmiugh 
the sac, and the operation will be tinsuccesialiil. 
This operation of tying the artery below the tu- 
mor, has been put in practice both by Descham)^ 
and Mr. A. Cooper, — ^but by the first, under cirs 
cumstances of such mismanagement, that no ope- 
ration could succeed. In the case where it was 
practised by the latter, it happened that two im- 
portant branches came off from the artery be- 
twixt the sac and the ligature. The aneurism 
was situated so high in the external iliac, as to 
leave no room for tying the artery above the tu- 
mor. It was therefore tied in the groin, but the 
epigastric and circumflex iliac came off betwixt 
the tumor and the ligature, so that after the ope- 
ration, the pulsation in the tUmor still continued, 
though the aneurism did not increase. On the 
contrary, it gradually diminished in size, but at 
last terminated fatally by bursting. Although no 
successful cases can be adduced where the artery 
was tied below the tumor, still the principle on 
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which this operation is founded is good, and in 
certain circumstances it deserves a farther trial. ■ 



AKEURISM OF PARTICULAR ARTERIES. 

External aneurism is a disease which appears 
to have been well known to the ancients. We 
can trace histories and descriptions of this dreads 
ful disease, throughout the writings of all the an* 
cient physicians from the days of Galen. But 
while external aneurism was often remarked, and 
well described, that species of the disease which 
occurs in the large internal arteries, and which is 
always true aneurism, is taken no notice of by any 
writer, as far as 1 know, before the time of Ve- 
salius. Both kinds of them are well described by 
modern writers. 



ANEURISM OF THE AORTA AND OTHER INTERNAL 

ARTERIES. 

About the year 1557* Vesalius first pointed out 
aneurism of the aorta. This affection, however, 
was not generally described till a century after ; 
but, since the more diligent cultivation of morbid 
anatomy, it is found to be a disease of very fre- 
qnent and fatal occurrence. 

Aneurism of the arch of the aorta has been as* 
cribed to its peculiar form. 1^^, The heart con- 
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trading upon the blood propels it with great 
power and, the action being so incessant, is suf- 
ficient to rupture any vessel which is not very 
strongly secured, especially where there is any 
tendency to disease in the arterial coats. 2rf, The 
upper part of the aorta is curved into an acute 
arcb, the blood in rushing forth from the ventri- 
cle strikes directly against this arch, and at this 
dangerous angle three large branches are given 
oiF, which must weaken the parent trunk. Thus 
the foundation of this dreadful disease is laid in 
the very action of the heart and form of the arte- 
ry. 3d, Two great branches, the carotids, run 
up from the aorta to the neck, and are connected 
to it by loose cellular substance, so as in some de- 
gree to support or suspend the heart. The heart 
is also partly suspended by the subclavian arte- 
ries, which lie unsupported within the chest, — 
hence by sudden shocks, tails, or blows upon the 
breast, these arteries are liable to receive such an 
injury, as not only never to recover, but also to 
give rise to this fatal disease. 

Aneurism of the aorta has been ascribed to the 
artery wearing thin, or to a peculiar weakness of 
its coats. It has been more particularly ascribed 
to the angle and arched form of the descending 
aorta. It has been also said to be a gradual 
constitutional disease, when it really often arises 
from violence done to the artery in accidents ; 
but still the form of the vessel is in some degree 
a cause. 
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It is hardly to be credited, how very often falls 
and blows are the cause of aneurism near the 
heart, and how frequently the disease occurs in 
the male when compared with the female. Wo- 
men are very much exempted from this disease. 
Now if aneurism arose from weakness, relaxation 
or a toss of elasticity and tone, they would be more 
subject to it than men; but it generally arises 
from shocks, falls, and others accide&ts, — and 
therefore men are exposed to it by their way of 
life, and even by that strength which seems to be 
their safety. There are fiew cases on record, 
where women have had aneurism in the large ves- 
sels near the heart. Men are generally its sub- 
jects, and seem to be exposed to it by their bodi- 
ly exertions. Mr Hodgson has given a state- 
ment of the number of cases of spontaneous aneu- 
rism, which have fallen under his observation. 
From this statement, it appears, that out of twen- 
ty-one aneurisms of the large vessels, immediate- 
ly connected with the heart, sixteen were males, 
and only five females ; and out of sixty-three 
cases of spontaneous aneurism, situated in various 
parts of the body, no less than flfty-six were 
mates, and only seven females. It may be sately 
affirmed, that in nine cases out often, aneurism 
arises from some external cause, the artery at 
such a time receiving so great an injury, as to 
produce a destruction of its fabric, succeeded by 
inflammation and pain. There is a rupture of its 
internal and muscular or middle coats, followed 
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by a yielding of its cellular or external coat, and 
at last» death* 

We cannot deliver a regular history of the 
symptoms of a disease so various in its form. It 
is very slow in its progress, and the patient oom- 
plains long jbefore the cause is ascertained^ or the 
disease is distinctly marked. He generally first 
complains of a fullness about the breast, wifh a 
constant and painful throbbing under the ster- 
num ; in a short time, the breathing becomes dif- 
ficult, and the pulse is irregular and quick ; the 
throbbing increases, and if the patient walks &st, 
as hurriedly up stairs, speaks loud, or is excited 
by any passion or emotion of the mind, the thfob- 
bing and difiiculty of breathing are so great that 
he faints. There now appears a beating ti»mor 
about the root of the neck, or the upper part of the 
chest, with an aggravation and increase of all the 
symptoms ; there is an uneasy and teasing coi^h, 
with great pain in the breast from the increas- 
ing tumor, sleepless nights and frightful dreams. 
The patient is unable to lie on the left side, and 
there is a sense of choaking and sudden starting 
from sleep, followed by a spasm about the root of 
the diaphragm like a rope drawn tight. At last 
the tumor, still increasing, beats strongly against 
the chest and forces up the bones j the clavicles, 
sternum, and ribs are destroyed, when the tumor, 
no longer supported or opposed, yields before 
the ibrce of the heart j the skin then inflames, 
gangrene ensues, the slough gives way, and the 
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patient expire^ in a moment* Sometimea the dis- 
ease proves fatal in a few monthsi sometimes in a 
year, but often it continues increasing for several 
years, with unceasing difficulty of breathing, 
interrupted pulse, and excruciating pain. The 
pain, whether from pressure, from the incessant 
beating of the tumor, or from the yielding of the 
artery, is very great ; and patients compare it to 
the points of swords i^un through the breast in ra- 
rious directions. 

Aneurism of the aorta may prove fatal in a va- 
riety of ways. 1^/, As the aneurism increases in 
size it contracts adhesions with the parts with 
which it is in contacts and from its pressure pro- 
duces ulceration. When the aneurismal tumor 
yields by laceration or sloughing, the blood passes 
through the ulcerated opening into the adjoining 
cavities, and it is in this way that it sometimes 
gets into the trachea, fills the lungs, and produces 
suffocation. The root of the trachea is so con* 
nected with the basis of the heart, that the aneu- 
rismal tumor and this tube soon come in contact 
and adh|&re, — hence bursting into the trachea is 
by no means a rare occurrence. From the same 
circumstance, it sometimes bursts into the oeso- 
phagus, and sometimes into the pericardium. 

2d, Aneurism of the aorta may prove fatal, by 
the coagulated blood loosening from the sides of 
the tumor, and falling into the channel of the 
artery. When the cellular coat of the artery be- 
gins to yield, the blood of the sac is removed 
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from the course of the circulation, and the coa- 
gulating lymph is deposited in successive layers, 
so as to prop up the side of the artery, and pre- 
vent it yielding rapidly to the force of the heart. 
Sometimes these coagula are not so firm on the in- 
ternal surface of the artery. They are liable to 
be moved by change of posture, or even by the 
force of the flowing blood. It is probable, that 
the sudden deaths of those afflicted with aneurism 
of the aorta, arise from the coagula loosening 
from the sides of the sac, falling into the channel 
of the artery and plugging it up. 

3d, This disease may kill by compressing the 
large veins within the chest, and preventing the 
return of the refluent blood to the heart. When 
the aneurismal tumor so completely fills the tho- 
rax as to destroy the bones, there must be a reci- 
procal pressure on all the contained parts. In 
one case of aneurism of the aorta, in a few months, 
the tumor so filled the chest as to press upon the 
descending cava, and prevent the return of the 
blood from the head. The patient had continu- 
ally a turgid and bloated countenance, with a 
perpetual sense of suffocation, of which he died 
not many months from the first complaints. 

4/A, Aneurism of the aorta sometimes pro- 
duces death, by pressing upon the trachea, and 
diminishing its calibre in such a degree as to 
cause great difficulty of breathing, or by pressing 
so much upon the cesophagus as not only to |ie& 
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vent food from passing into the stomach, but to 
cause inflammation and sphacelation of the tube. 

5tht The pressure of the aneurismal tumor in- 
duces death, by forcing open the chest and ren- 
' dering the bones carious. An aneurismal ' arte- 
ry coming in contact with a bone destroys it* 
Bones are covered by a membrane by which they ' 
are nourished, and when they are deprived of that 
membrane they quickly die. When the aneurism 
comes in contact with the bone, it compresses 
tbe vessels of the periosteum, the source of nour- 
ishment is then cut off, and the bone dies. The 
same pressure does not destroy cartilage. When . 
we consider the elasticity of cartilage, the state 
of its vascularity, and the nature of its investing 
membrane, we shall not be surprised at this cir- 
cumstance. The bone receives large vessels from 
its periosteum, is penetrable to injections, and 
can be made completely red} but cartilage re- 
ceives lymphatic vessels only,, is not penetrable 
to injections, even in the youngest subject, and is 
less dependent on the perichondrium than the 
bone is on its investing membrane* From the 
little vascularity and great elasticity of cartilage, 
it must be less exposed to erosion and death from 
pressure. 

6ihf A frequent cause of death is the bursting 
of the aneurism, which is the most awful termi- 
nation of this disease. The aneurism frequently 
bursts internally, but sometimes, after destroying 
the bones, it forms a large external tumor, and 
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extends the skin to its utmost stretch. The skia 
loses its elasticity and tone, begins to inflame, 
then turns of a deeper red, at length becooies 
more soft and yielding, and a slough forms like 
the eschar of a 'caustic. The fluctuation of the 
contained blood can now bo distinctly felt, and 
aa if threatening to burst out. The eschar, which 
performs the office of a plug, begins to separate, 
and there is a distillation of a bloody serum ; but 
at last, in consequence of coughing, or some o- 
ther sudden exertion, the plug gives way, the 
blood rushes out with violence, and the patient 
expires in a moment, 

' 7/A, Independently of the several ways we have 
how enumerated, and in which this disease does 
sooner or later prove fatal, it frequently destroys 
the patient before any of these accidents can hap« 
pen. Aware of the dangerous and incurable na- 
ture of the disease, and suffering continually from 
difficulty of breathing, and a sense of suffocation 
conjoined with sleepless nights and bodily ema- 
ciation, he dies slowly, exhausted by harassment 
of body and mind. 

When the aneurism is situated in the arteria 
innominata, or in the roots of the subclavians or 
carotids, it is attended with nearly the same 
symptoms, as when situated in the upper part of 
the arch of the aorta, — for in this case the tumor 
generally rises above the sternum, and thus the 
one aneurism cannot be distinguished to a cer- 
tainty from the other. The disease also runs the 
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saine course, and has nearly the same terminal 
tions when it is situated in the descending tho- 
racic aorta. From being in immediate contact 
with the spine, and from being bound down by J 
the pleura, it early renders the vertebrae and ribs ] 
carious, and forms a beating tumor on the backi 
In this situation the tumor bursts into the cesopha-J 
gus, or into the posterior mediastinum, but more 1 
commonly into the cavity of the chest. 

There seem to be two points of the aortioijl 
system peculiarly liable to aneurism, — the top of' 1 
the arch, and immediately when the aorta has -, 
passed through into the abdomen at the root oi'\i 
the cociiac artery. In a lean person, particularlyin 
when the stomach is distended with flatus, andjj 
after running or walking hurriedly, a pulsation 
can always be felt in the epigastric region. Thia.^ 
is the case when the artery is sound, but when u 
aneurismal, the pulsation is not sensible to th« 
feeling only, but to the sight ; and when the tU4 
mor is of any magnitude, the pulsation is percep<i<( 
tible from the sternum downwards, and all along t 
the sides of the abdomen, equable, strong, andii 
synchronous with the pulse. 

The belly swells, the pulsation grows graduatiyKJ 
stronger, and palpitations, difficulty of breathings^ 
restless nights, and extreme pain accompany this \ 
disease ; and at last, this, like other aneurismal^aj 
tumors, bursts, and the patient dies. From the il 
situation of the aneurism, it is attended with'i 
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83me peculiar symptoms,\and like aneurism of the 
thoracic aorta proves fatal in a variety of ways. 

1^/, Immediately after the aorta has passed be- 
twixt the crura of the diaphragm, it gives off the 
coeliac artery, which is the place of the enlarge- 
ment. The diaphragm forms the boundary up- 
wards, so that whenever the tumor is enlarged, 
this muscle is stretched, — Whence the palpitations 
and difficulty of breathing, which accompany 
this aneurism, and which is one cause of death. 
When the aneurism is large, the diaphragm is 
stretched and forced up in so remarkable a de- 
gree, that when the tumor is removed in the dis- 
section, this muscle fallis down and appears flac- 
cid. 

Qdj Attendant on this aneurism, there is drop- 
sy of the abdomen and legs, occasioned by^ the 
displacement of the thoracic duct. The tho- 
racic duct passes through the same opening in 
the diaphragm with the aorta, and is either com- 
pressed by the aneurism, or pushed forward and 
raised upon the tumor, which equally obstructs 
the passage of the fluid through it. The vena 
cava abdominalis is also in some degree com- 
pressed, — water or a bloody serum is therefore al- 
ways accumulated iti the abdomen. *' • ..V*;. 

drf, There occurs early in this aneurism an 
erosion of the vertebrae. In the arch oftheaer- 
ta the tumor rises -forwards so as to destroy^ the 
ribs, clavicles, and sternum ; but in the iabdornen 
the artery is braced down by the - course of the 
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diaphragm. It presses upon the upper parts of 
the lumbar vertebrae, from its very commencer 
ment j the ligamentous sheath and periosteum of 
the vertebrae, are eroded early in the disease,-^ 
and thence the bones become carious. In every 
aneurism there is great pain merely from the dis*. 
ten tion, which, in the breast, is compared to the' 
points of swords passing in various directions. In 
the abdomen, there is grieat pain from. the very 
beginning, then partial lameness, in thepfdgress 
of the disease complete inability to walk; arid at 
last the patient is confined entirely to bed,: being 
almost paralytic. This paralysis naay arise fronT 
the mere erosion of the spine, by which the mo* 
lion of the vertebrae is lost j it. may arise from the 
acrid matter of the carious ■ bone ' penetrating • the 
vertebral canal, and injuring the spinal marrow ; 
apd it may arise from pressure on the lumbar and 
{^cral nerves when the tumor descends very low.: r 

4fth, This tumor, like thoracic aneurism, bursts; 

* 

From its contracting adhesions with the stomach 
or duodenum, it sometimes bursts into these cavi* 
ties, but mor.e commonly into the abdomen. 
From the aorta lying behind the mesentery, and 
within its folds, wh^n the; jtwnf or bursts, tlie: blbod 
instead of being poured out wide iiito the^ cavity 
of the abdomen, passes betwixt the two lameUas 
of the mesentery, and is pushed under the outisf 
coat of the intestines; so that when the abdo^ 
men is first opened, one might imagine that all 
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the intestines were in a state of universal gan- 
grene. 

Of the internal arteries those that are most sub- 
ject to aneurism after the aorta are the iliacs. 
The aneurism generally occurs at the point where 
they come off from the abdominal aorta^ or where 
they divide into ioternal and external ; but it ak 
60 sometimes happens in the course of these 
branches, particularly in tiie course of the extern 
nal iliac. Aneurism of these arteries is not so 
productive of distress^ as when it occurs in the 
thora^ or high in the abdomen, but the terminal 
tion is equally fatal, and this generidly arises from 
bursting. 

In the treatment of aortic and other internal 
aneurisms, we have recourse to the system of 
depletion, abstinence, and the other remedies re^ 
commendeH under the medical treatment of aneu- 
rism, with the view of enabling pature to effect a 
spontaneous cure. 



POPLITEAL ANEURISM, 

Aneurism at the bend of the arm, is almost al- 
ivays an accidental, while aneurism of the ham is 
almost always a spontaneous disease. The pop- 
liteal artery seems peculiarly liable to aneurism, 
which more frequently occurs at this point of the 
arterial system than in any other external artery, 
^nd is generally of that species which is termed 
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tioui aneuriam. Whether the frequency of pop- . 
1 ileal aneurism arises from the artery being hurt 
in the motions of the joint, as Hicherand be-^ 
lieves, it is diflScult to conjecture ; but the dis- 
ease is so peculiarly /requent, when compared, 
with other external aneurisms, that we are safe^ 
in asserting^ that popliteal aneurism surpasses in.- 
number all others of the lower extremity, in the; 
proportion of ten to one, 

. The arteries of the lower extremities are not; 
only unsupported, except by loose c^iUuIar i^ub*-, 
stance,, but have the weight of a high column of 
blood with a difficult return, and fire placed in aU; 
extremity of great strength and that is liable ta 
violent and sudden actions^ These must greatly 
efidanger the arteries, and if spontaneous 9^^iir 
riam almost, never happens in the arm, and oftea 
in. .the thigh, there are no causes to which we can^ 
more readily ascribe this circumstance, than those 
which we have just enumerated. ^ ^ 

Of the lower extremities, the most frequent 
aneurif matic point is the ham, which may be ac« 
counted for in two ways, . Ist, The artery in the 
ham is very liable to be violently stretched in the 
free and continual motions of the knee joint ; and 
2di In th^ hollow of the ham, the artery is not com-c 
pressed or supported by iirm parts, but lies loose 
in the cellular substance, which cannot resist Of 
sxipport the vessel h\ ii^ actions, 

The causes of popliteal aneurism may be. divid- 
ed into internal and external, — a division vfbich 
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will be found to be of great use in practice. Itl, 
Whenever an aneurism appears in the popliteal 
artery, which cannot be ascribeil to an accident) 
there is every reason to believe that it is a con- 
stitutional disease. In this case there seldom oc- 
curs a single aneurism. It more frequently hap- 
pens that immediately after the appearance of an 
aneurism in one ham, the artery in the otber 
bam begins also to be diseased, or a similar til* 
mor appears in the fore part of the thigh, and 
then a third tumor in the groin ; or a tumor 
makes its appearance in the groin, which gradu- 
ally increases in size, till at last it bursts, and the 
patient dies. Upon dissection, several similar tu- 
mors are discovered in the course of the artery, 
within the pelvis, and along the spine, extending 
to the heart j or perhaps an aneurismal tumor ap- 
pears first in the ham, then another in the axilla, 
which bursts and is fatal. As in these circum- 
stances, aneurism is marked as a constitutional 
disease, the case is so hopeless that it is needless 
to operate. This species of the disease arising 
from an internal cause, is therefore an important 
distinction in practice. 3d, There is great rea- 
son to believe, that the arteries of the thigh are 
peculiarly liable to aneurism from falls, sprains, 
and even from spasms, and other violent actions 
of the muscles. Warner makes mention of one man 
who had aneurism in a moment, from a violent 
cramp in the brawn of the leg, and of another 
who had an aneurism in the ham from a fall or 



spirain. Scarpa also relates a case which fell un- 
der his observation, in which the aneurism arose, 
from a violent exertion which the patient had 
made, to relieve himself from a painful cramp of 
the brawn of the leg. of that side ; and there are 
similar cases on record. Popliteal aneurism is 
proved to proceed frequently from sprains, by 
immediately succeeding such accidents, . by the 
disease being very rare in women, and of frequent, 
occurrence in men, particularly in post boys, por- 
ters, and others in the lower ranks of life, whq 
are not only exposed to blows . and sprains, but to 
every kind of hard labour. 3c{, There is another 
cause of aneurism of the lower extremity, of the 
same nature as that arising from, wounding dn ar- 
tery in venesection, as is exemplified in wounds 
fioom penknives, scissars, and other sharp pointed 
instruments. 

• Popliteal aneurism maybe ascribed, to an in- 
ternal and external cause, and there are three 
states in which it presents itself, all imputable to 
these causes : — 1^/, The spontaneous disease, or 
that arising from an internal cause, and which 
admits of no cure. 2d, That which arises from 
an external cause, as blows, . sprains, or cramps. 
This condition of the disease is more favourable, 
«nd the operation should be performed, although 
the surgeon cannot promise success,— because the 
manner in which it is produced indicates a pre- 
disposition to disease in the arterial system. — And 
3(jl^ The false itneurism, or thosfe few cases aris- 
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ing from wounds, the only ones in which the re- 
sult of an operation is certain and successful. 

In the commencement of popliteal aneurisoiy. 
the tumor is small and round, it has a dintinct 
pulsation, is situated fairly in the middle of the 
hollow betwixt the hamstring muscles, there is na 
change of colour in the skin, and little pain either 
in the site of the disease or down the leg«. But 
the tumor increases with a rapidity proportioned 
to the exercise of the. limb, and soon fills up the 
hollow of the ham ; the sciatic nerve, consisting 
of two branches, is stretched upon the tumor, 
producing great pain, with a cramped state of the 
limb, attended by numbness ; and from the pres# 
sure on the veins and lymphatics, the leg and foot 
swells. In the progress of the disease, tbe tunor 
becomes bard, and has a strong pulsation ; a&'^e 
disease advances, tbe cavity of the ham becomes 
so much distended that there is great and conti- 
nual pain ; the pulsation now becomes obscure^ 
and at last ceases ; the circulation in the limb is 
obstructed ; there is coldness of the extremity, 
with loss of feeling and complete lameness ; from 
the pressure of the tumor, the bones become ca- 
rious, and the structure of the knee joint is irre* 
trievably destroyed. 

From the fatal effects which always attend the 
long continuance of the disease, the operation 
should be performed as early as the existence of 
the aneurism is ascertained, or as soon as the pa^ 
tient applies for surgical advice. The advantages 
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which have been expected to reisult from delay, 
by giving time to the anastomosing branches to 
enlai^e, has introduced a very hurtful practice. 
The confusion of parts and the destruction of 
structtire which follow the long continuance of 
the disease, show the necessity of an early ope- 
ration, while it is now. well ascertained that the 
channels of communication through the anasto- 
mosing branchei^ are always so free as to maintain 
the circulation in the limb when the main artery 
ii tied^ 



OPERATION FOR POPLITEAL ANEURISM. 

iV>R the reasons we have adduced under the 
rai^gioal treatment of s^ieurism, surgeons have 
^andoned the old operation of opening the sac 
and tying the artery in the ham. The new ope- 
ration by taking up the artery at .a higher point 
cm the fore part of the thigh is universally pre- 
ferred by the surgeons of this country. The ar- 
tery .may be tied any where below the origin of 
the -profunda, although it is more accessible at 
8ome points than others ; besides, independently 
of this circumstance, there are other reasons 
which lead us to prefer the taking up the artery 
in a fixed situation, or making a point of election, 
auch as at a proper distance from the seat of the 
disease, where the vessel is superficial, and suffi- 
ciently remote from the origin of the profunda. 
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SO as to lessen the danger of consecutive . hemovi- 
rhage upon the separation of. the ligature. 

The profunda comes off from the femoral arteiy 
an inch and a half or sometimes two inches below 
Poupart's ligament, which last distance it never 
exceeds ; and the preferable point at which to:tie 
the artery is from. an inch and a half to two. inches 
below the origin of the profunda. In> this situa^- 
tioQ, the artery is quite superficial, and far enoui^ 
from the brandling. of the. vessel to. prevent the 
risk of hemorrhage. In conducting the operation^ 
the patient should be laid in the horizontal pos- 
ture upon a bed or a table, a tourniquet may be 
placed about the limb immediately below the 
groin in case of accident, but left unscrewed, as 
the artery is easier discovered when beating, c than 
ivhen empty. If the patient is: lean, the^iconiW 
of . the ' sartoriue muscle' will be easily dtscovefCtd 
by; turning the knee in, and the artery will be felt 
at the upper part of the thigh beating nearly along 
its inner edge. When the patient is fat on the 
thigh oedematous, so that the course of the sarto^ 
rius cannot be seen, or the beating of the artery 
discovered, the situation of the vessel may be 
always ascertained by measurement. While the 
patient is reclining on his back with his toes 
pointing upwards, let the foot of the limb to be 
operated on be turned so far out as to fornr with 
the opposite foot a right angle, and let a straight 
line be drawn from the angle of the pubis: to the 
anterior superior spinous process of the ilium. The 
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centre of this line will show the situation of the ex- 
ternal iliac, and if another straight line be drawn 
from this point down the middle of the thigh, 
it will indicate the course of the artery with such 
accuracy as to cause little difficulty in finding it 
in operation. When the situation of the artery 
has been ascertained, and the knee turned out to 
m^ke the skin tense, an incision should be com* 
menced about two inches below Poupart's liga- 
ment, and prolonged for three inches in the course 
of the artery. This incision should be carried 
through the skin and cellular substance down to 
the fascia lata. From the centre of this incision 
the fascia must be cautiously opened for half an 
inch upwards, and to the same extent downwards, 
when the artery will be found involved in its cel- 
lular sheath along with the femoral vein and 
saphena nerve, an important branch of the ante- 
rior crural. At this point the vein lies in close 
contact witli the artery on its inner side, or rather 
a little behind it, and the nerve is situated on its 
outer side, or rather on its anterior surface. If 
the sartorius muscle, at the inner edge of which 
the artery is situated, should interfere with the 
dissection, the assistant must hold it aside by 
means of the curved spatula represented in the 
annexed drawing*. This instrument should be 
us^d by the assistant in preference to his finger 
throughout the whole operation. In cutting for 
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an artery, or performing any other delicate piece 
oi' dissection, the curved spatuia is decidedly pre- 
ferable to the finger, as it does not interfere with 
the knife, or obstruct tlie operator's view of the 
parts he is dissecting. By scratching with the 
point of the knife and raising the cellular sub- 
stance with the dissecting forceps, the artery will 
be easily detached from its surrounding connec- 
tions J but the vessel should on no account be rais- 
ed from its bed, nor separated from the vein and 
nerve, to any farther extent than isjust sufficient 
to permit the ligature to be passed by means of 
a bent eyed probe, or the aneurismal needle repre- 
sented in the marginal plate. 



When the ligature is passed, it should be tRS". 
with a single knot, pulled moderately firm, tad 
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then farther secured by another single knot. 
The wouild is then to be sponged so as to clear it 
of blood, the lips are to be brought together and 
secured by adhesive plaster and the uniting ban- 
dage» while the ends of the. ligature are left bang-^ 
ing from the wound. To repress any pulsation 
which might continue in the tumor, when the 
artery is tied far from *the seat of the disease, a 
cpuple of compresses are to be placed in the ham, 
and a flannel roller applied with some degree of 
tightness all along the limb, beginning at the toes 
apd ending at the top of the thigh. The tourni- 
quet must be left loose round the upper part of 
the limb, and pupils must be appointed to watch 
in case of accidents. By adhering to these direc- 
tions, the artery will be tied from an inch and a 
half to two inches below the going off of the pro- 
funda, and just at the placfl^jjjjfej^^ 
begins to come in conta4Q|^^ 
cle. i^H^his situatijiilj^ UsS^liWEPQsed 

a9 not to ehibarrass the operator. 

As soon as the ligature is tied, the pulsation 
ceases in the tumor, which loses its tension and 
becomes soft and visil;>Iy smaUex. The limb sinks 
in temperature, feels colder than the other, and 
no pulsation ra n he fe^in thg.iurterror ti^hil ar- 
tery oj^^MgMj^PBPPin foot. This change 
ho\«|PP^^fshort duration, for in twenty-four 
hours, and sometimes in a shorter period, the 
^ faeaty feeling, and pulsation generally return. An 
iqpreas^d arterial action th^n succeieds, prodiic- 
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tive of an augmentation of heat, and the limb is 
found to be several degrees higher than thq sound 
one. This increase of temperature continues for 
a few days, when it gradually sinks to the healthy 
standard. The tumor- in the ham slowly dimin- 
ishes, and the limb by degrees regains its former 
strength. 

When the femoral artery is tied below the origin 
of the profunda, the circulation is continued in 
the limb chiefly by the perforating arteries of the 
thigh, namely, the branches of the profunda, inos- 
culating with the articular arteries of the knee, — 
although all the smaller arteries enlarge and 
essentially contribute to this office. It is worthy 
of remark, that at whatever point it is tied, if 
there are no considerable branches given off be* 
twixt the ligature and profunda, the femoral 
artery is uniformly obliterated up to the origin 
of that vessel; but if any considerable branches 
arise from the trunk, betwixt these two points, 
this is not the case and these branches dilate 
and assist in carrying on the circulation. This 
disposition of the smaller arteries of a limb to 
dilate, when the main artery has been tied or 
otherwise obliterated, has been beautifully illus- 
trated by the injection and dissection of aneuris* 
mal limbs, which had been operated on several 
' years previous to the patient's death. In these 
preparations, all the smaller arteries are not only 
considerably enlarged, but very tortuous. 
From the number and enlarged size of the ar- 
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teries of a thigh, which has been operated upon 
for aneurism, it is evident that if we should, at a 
future period, be forced to amputate the limb, the 
operation would be attended with great risk, from 
the numerous arteries requiring to be secured by 
ligature ; and if the patient were much debilitat- 
ed or far advanced in life, he might lose so much 
blood as not to recover from the operation. 
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The whole course of the femd^al '^ittety,^ Item 
the groin to the point where it p^rfdrates^ Vhe bi- 
ceps muscle, is subject to aneuristn;^ ahd'IrQni the 
.exposed situation of the vessel, the^nefuristifi'More 
frequently arises from vfrduttds thstUThMfrafny oClier 
cause. It is therefore gen'eHiIly''^^- f^t species 
called false, which is the most fkvout2A))€^fa!i^ de- 
ration. But although this is oftefii tiid'^as&i^'it is 
not always so, as the aneurism freqU^nily^tK^curs 
apontaneously. When the disease 4^ -situated in 
the groin or upper part of the thigh^ the tbmor 
remains long circumscribed, and increases in size 
very slowly. This arises from the firmness of the 
cellular substance surrounding the artery, and 
from the thick and dense state of the fascia bind- 
ing down the tumor and resisting its increase. 

We have long been assured of the sufficiency 

of the profunda to maintain the circulation in the 

limb, when the femoral artery has been obliterate 
VOL. II. B b 



aBV INGUINAL ANEL'BISM. 

i «d ; but it is only of late years, that surgeons 

t have had any confidence in the powers of the 

^ anastomosing branches to carry on the circulation 

Then the artery has been tied above tlie origin of 

the profunda. Mr. John Beil, reasoning from a- 

natomy, and from the cases recorded by Guatta- 

iri*. first called the attention of the protesaioo to 

this subject, and maintained " that we should 

tie the arteries as boldly at the groin, or in the 

axilla, as in the lesser branches going down the 

I tbigh or arm."f He conceived that the anastomtK 

L aes betwixt the branches of the internal iliac and 

I profunda, were so free as to be quite adequate to 

carry on ibis circulation, when the external iliac 

I aitery was tied.' Mr Bell's reasoning has led to 

jgjoBt, important improvements in practice. In 

1796, Mr Abernethy ventured to tie the external 

■'iUacfU'twy, aud ^Itiiough the two patients on 

ItrhfHii he Mvsti operated both died, still the cases 

shewed thatijthe circulation was ireely cai-ried 

W» in the limb. He aftecwards tied this artery in 

[ vther two cases, with success, and the operation 

tas since been performed successfully by Mt. 

A. Cooper, and many other surgeons. The ci- 

ternal iliac artery has been tied for the cure of 

Aneurism in twenty-seven cases, which have come 

to my knowledge, and in twenty of these tlie pa- 



,< * See Guattani De Extemis Aneuriimatibui. 
t DiscourEes on the nature and cure of wounds by Jo1)n 



'■jm. 



^ 
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tients have recovered. From this statement, it 
appears^ that we are now entitled to place the lir 
gature of the external iliac artery amongst the re- 
gular operations of surgery. 
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In tying the external iliac artery, the patient 
must be placed in a reclining posture upon a bed, 
a table, or a sofa, and the situation of the artery 
immediately above Poupart's ligament must be as- 
certained by the pulsation, or in the absence of this 
mark, by the measurement already laid down in the 
directions for performing the operation fof popli- 
teal aneurism. When the position of the artery is 
ascertained, an incision four inches in length, in 
the direction of the vessel,.but a little exterior to it^ 
is to be carried through the skin and cellular sub- 
stance, on the anterior part of the abdomen. This 
incision should not be carried quite down to Pou- 
part's ligament, but should terminate about half - 
an-inch above it. The aponeurosis of the external 
oblique muscle will now be brought into view, and 
is to be divided to the same extent, which will 
enable the surgeon to pass his finger under the 
lower edge of the internal oblique and transverse 
muscles, betwixt them and the peritoneum. By 
carrying along his finger a probe*pointed history,, 
these muscles are to be divided upwards. When 

this has been effected, the finger is to be passed 

b B 2 
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behind the peritoneum, which is easily separated 
from the subjacent parts. The artery will then 
be felt beating distinctly at the inner edge of the 
psoas muscle, with the vein situated on its inner 
side, the nerve on the outer side, and having the 
psoas muscle interposed betwixt it and the artery. 
Tlie artery is to be carefully separated from the 
vein to a small extent, by tearing with the finger 
the cellular substance which connects them, and 
the ligature will then be passed by the aneurismal 
needle with the utmost ease. The ligature ahoidd 
be tied with a single knot, and farther secured bf 
another single knot ; the lips of the wound are 
then to be brought together and retained by fld>- 
hesive plaster or suture ; and the patient's bocfy 
and leg to be placed in such a position as most ef- 
fectually to relax the artery. When the femoral 
artery is tied or obliterated above the origin of the 
profunda, the circulation is carried on by the inos- 
culation betwixt the circumflex branches of this 
vessel, and the branches of the internal iliac. 
These branches are the gluteal, internal pudic, 
obturator, and ischiatic arteries, all contributing 
to this office, but the obturator and ischiatic be* 
ing more immediately concerned in it. 



CAROTID ANEURISM. 



Aneurism of the carotid artery generally oc- 
curs at its division near the angle of the jaw. 
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Sometimes the aneurism is situated in the exter- 
nal carotid, sometimes in the internal, and some- 
times in the common trunk. The disease may 
either arise spontaneously, thus forming what has 
been called true aneurism, or occur in conse- 
quence of a wound. When it happens in conse* 
quence of a < wound, the aneurism, like that in the 
bend of the arm arising from bloodletting, is al- 
ways circumscribed, because the sheath in which 
the artery is contained, prevents the difTusion of 
the blood, giving the tumor a circumscribed 
form. The disease is in general rapid in its pro- 
gress, and soon proves fatal by producing suffoca* 
tion. . From the pressure of the tumor upon the 
larynx and pharynx, the disease is always at- 
tended more or less by a tickling cough, difficul- 
ty of breathing and swallowing. In one case 
which I saw, the tumor increased so rapidly, as to 
i^tain the size of a goose's egg in six weeks from 
its first commencement. It was attended not only 
with difficulty of breathing, and violent cough, 
but with considerable stupor, and so great diffi- 
culty in swallowing, that the patient who was a 
young woman died in six weeks, from the tirst 
appearance of the disease ; she was literally starv- 
ed to death. This case occurred twenty-five 
years ago, when no operation for aneurism of the 
carotid artery had hitherto been performed. The 
cutting oft* so great and so direct a supply of blood 
from the brain, it was imagined, would soon prove 
^tal by deranging the functions of that organ. 
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Independently of this circumstance, when we coo* 
sider the vicinity of the carotid aitery to the heart, 
—the impetus of the heart acting upon it, — the 
great size of the artery, and the loose cellular 
substance in which it is imbedded, it is natural to 
suppose, that there would be great danger of the 
artery either bursting or ulcerating. Still we are 
not entitled to oppose theory to &ct Cases had 
been recorded by Haller, Petit, and others, which 
proved that the caretid artery might be obliterate 
ed without diminishing the energy, or otherwise 
deranging the functions of the brain, and this 
vessel has now been tied twelve times to my 
knowledge. The death of some of the patients 
did not necessarily follow from tying the artery ; 
as they did not die from cutting oft' the supply of 
blood to the brain, or from the bursting or ulce- 
ration of the artery, but from concomitant cir- 
cumstances from which no operation is exempt. 
It is only from the records of former cases that 
we can deduce rules of practice, and these cases 
testify that the carotid artery may be tied as suc- 
cessfully, and with as great ease, as any of the 
large arteries of the extremities. Indeed, the ty- 
ing of the carotid artery has not only been per- 
formed with success, but the operation has been 
fully more successful than that on the larger ar- 
teries of the extremities. This seems to arise 
from the common carotid giving off no branches 
in its whole course along the neck, which cir- 
cumstance favours the formation of coagulum. 
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and insures the adhesion of the artery upon the 
application of a ligature. In one of the cases I 
attended where the artery was tied by Mr. John 
Bell, there was not above two tea spoonful Is of 
blood lost during the whole operation, and it ac- 
tually did not run dowip so as to soil the hand- 
kerchief round the patient's breast. The case is 
detailed in Mr. Hodgson's treatise on the diseases 
of the arteries and veins. 
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From the effects which aneurism of the carotid 
artery early manifests upon the larynx and pharywMf 
the operation should be perfoimed assooavite 
nature of the disease is ascertained, or tbepBOK 
comes under the surgeon's care. This d 
the more imperative, as the question a 
lateral arteries having time to ealnjs emnt 
apply in this instance, — the comnnaaDK i». 
twixt the arteries of the brain beiof Sat mi 'H. 
rect. 

The exact point at which the astar ^HOa- je 
tied, must.depend upon the sitoEBK laa -uc a 
tb6 aneurism ; but the aneuristt simaatczi s^ 




connections than elsewhere. In t^ing the carotid 
artery, the patient should be placed in a chair, with 
his head turned a little to the side to be operated 
on, and reclining back upon the breast of an as- 
sistant. The external incision should then be be- 
gun immediately below the tumor, and carried 
downwards to the extent of three inches in the 
direction of the inner edge of the mastoid musde* 
which is to be raised to a small extent by the fltl- 
■ ger of the operator, or the handle of the scalpel, 
1 then held back by an assistant with a curved 
■^patula. The surgeon now dissects for the sheath 
f the artery, by slight scratches with the point 
" the scalpel, close by the trachea. When the 
iheath is distinctly brought into view, he opens it 
f'« its inner edge, by laying hold of it with a pair 
(►"of dissecting forceps and cutting horizontally. 
1 The assistant then, by means of the curved spatu- 
la, holds back the par vagum and internal jugular 
vein, while the surgeon passes the ligature by an 
eyed probe bent, or the aneurismal needle, car- 
! ried from without and brought out by the side 
F'bf the trachea. If the mastoid muscle has not 
r1)een raised to any great extent in the operation, 
J. Snd the artery dissected for close by the trachea, 
r the internal jugular vein will not be brought into 
view. This is the more desirable, as the swelling of 
f the vein is apt to conceal the artery.and in dJsaect- 
[ ing for it is in danger of being cut ; but should it 
appear, an assistant must compress it in the upper 
part of the wound, which, by obstructing the flow 
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of blood in it, will render it flaccid, so as not to 
incommode the operator in dissecting for the arte- 
ry^ or in passing the ligature. If the artery is dis- 
sected for at the point we have recommended, the 
only parts seen in the dissection will be the mas- 
toid muscle, par vagum, and artery, with the omo- 
hyoideus crossing the sheath of the vessels in the 
lower angle of the wound, — unless it be sometimes 
the nervus descendens noni running along that 
sheath. After the artery has been tied, the liga- 
ture is to be brought out of the wound, the edges 
of which are to be placed in contact, and retain- 
ed by means of black court or adhesive plaster ; 
and a roller should be passed round the head and 
brought down by the sides of the chin over the 
breast, then carried under the armpits, and over 
the shoulders, so as to keep the head down, and 
thus relax the artery. 



AXILLARY ANEURISM. 

Aneurism is peculiarly apt to occur in those ar- 
teries which are situated in the neighbourhood of 
large joints, especially if there is any predisposi- 
tion to disease in the artery. The overstrained 
motions of the joint, with a tendency to disease 
in the artery, endangers the production of aneu- 
rism, and hence its occurrence is very frequent 
in the ham, and by no means rare in the axilla. 
When an aneurism is situated in the axilla, from 
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the looseness of the cellul&r substance and tascia, 
the tumor increases rapidly. It soon fills up the 
hollow of the axilla, forces up the clavicle, and by 
its distention inflames the integuments and ea- 
dangers bursting. This aneurism above all 6- 
thers, should therefore be operated on early. We 
have the most direct evidence, that when the 
main artery is obliterated, the anastomosing bran- 
ches here, as in all other situations, are fully ade< 
quate to carry on the circulation. This is prov- 
ed by the spontaneous cure of several cases of 
axillary aneurism, where tlie artery bad been found 
obliterated upon dissection , by several cases on 
record, where the subclavian artery has been 
fiNind after death, converted into a ligamentous 
cord, notwithstanding which, there has been no 
deficiency of circulation in the limb ; and by the 
success, which, in several instances, has followed 
the operation of tying this artery in aneurism. 
Indeed, the question about the power of the anas- 
tomosing arteries to carry on the circulation, in 
every situation when the main artery is obstruct- 
ed, I hold to be now completely at rest, as there 
is abundance of proof to the point. Even when 
the course of the blood has been obstructed in 
the aorta, the circulation has been carried on by 
means of anastomosing branches. 



* See a case by M. Paris, related in the first volume of Def- 
ault! Chirurgical Journal, where the descendiog aorta waj 
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OPERATION FOR AXILLARY ANEURISM. 

. .■ . . • . . 

Two operations have been proposed for axilla- 
ry aneurism. The first of these is to tie the arte- 
ry below the clavicle, and the second to take up 
the vessel above it. The objections to the ope- 
ration below the clavicle are great. It is impos- 
sible to tie the artery below the clavicle, without 
cutting pretty extensively one or both of the pec- 
* toral muscles, and at the same time incurring the 
risk of wounding the axillary vein, which lies di- 
rectly before the artery. The cephalic vein, also, 
where it enters the axillaiy, is liable tb be cut, as 
are the thoracic arteries where they come off fh)m 
the axillary, besides either dividing one or more 
nerves of the brachial plexus which surround the 
artery, or including them in the ligature. These 
objections seem to me to be so insuperable, that in 
every instance, whether the aneurism were situat- 
ed high or low in the axilla, I should prefer tying 
the artery above the clavicle, — the vessel in that 
situation being got at both more easily and 
safely. 

The subclavian artery has been several times 
tied for axillary aneurism, but as far as I know 



considerably contracted : and another case in the 2d part of 
Mr. A. Cooper's Surgical Essays^ where the patient lived 40 
hours after a ligature had been put round the aorta. 
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only three times with success, viz. once by Dr. 
Post of New York, once by Dupuytren of the 
Hotel Dieu, and once by Mr. Listen of Edin- 
burgh ; but even in those cases in which the pa- 
tients died, the operation was so far successful^ as 
to shew, that the anastomosing branches were 
quite adequate to continue the circulation in the 
limb, when the main artery was tied. 

In taking up the subclavian artery, a chief ob- 
stacle experienced in the operation, has been the 
difficulty of passing the ligature round the artery, 
from its depth, and from the smallness of the ca^ 
vity in which it is contained. This has especial- 
ly occurred in those cases where the acromial end 
of the clavicle has been much raised by the pul- 
sation of the aneurism ; and in one instance, the 
difficulty was so great as even to force the sur- 
geon to abandon the operation after its com- 
mencement. It has also sometimes happened, 
that the surgeon, deceived by the artery commu- 
nicating its pulsation to the nerves, with which it 
is immediately in contact, has missed the vessel 
altogether, and in its stead has included in his li- 
gature one of the cords of nerves. The difficul- 
ty of passing the ligature, and the danger of mis- 
sing the vessel, may be obviated by position and 
by measurement. When these are attended to, 
this operation will be found as safe and as easy, 
as any of the other operations for aneurism. 

Previous to the commencement of the opera- 
tion, the patient should be placed on a low couch 
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in a sitting posture, so that his body and lower 
limbs may form an obtuse angle, while his bead is 
bent backward so as to form, with the back part 
of the trunk, another obtuse angle. The head of 
the patient is now to be turned to the side oppo* 
site to that which is to be operated on ; the arm 
is to be held close by the side ; an assistant is 
forcibly to push down the shoulder, and at the 
same time to bring it as far forward towards the 
breast as he is able. The subclavian artery, along 
with the vein and cervical nerves, which go to 
form the brachial plexus, lie in a cavity of the 
form of an isosceles triangle, one side of which is 
formed by the clavicle, the other side by the 
o^iohyoideus, and the base by the outer edge of 
the clavicular portion of the sterno-mastqideus 
muscle^ If the position here recommended be 
attended to, this cavity will be so far enlarged, 
and the artery rendered so superficial, th^t in the 
dead body where there is no disease, the ligature 
can be easily passed round the artery, by means 
of the common aneurismal needle, or a bent 
probe. In axillary aneurism, where . the disease 
has not been of long standing, so that the clavicle 
is not displaced, this may be done by Deschamp's 
needle } and even in those cases where there is 
considerable elevation of the bone, and conse^' 
quently the artery is deep, by Mr. Watt's needle 
represented in the marginal plate*. 

* See page ^0. 
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To ascertain the situation of the artery, while 
the patient is in the position we have now recom- 
mended, a line is to be drawn above the clavicle 
from its sternal to its acromial end. The clavicle 
being of a curved form, will represent a bow, and 
this line the string of the bow. This line must 
now be divided into seven equal parts, and three 
of these parts from the sternal end, and four jfit>m 
the acromial, will mark the exact point at which 
the artery will be found. So correctly does this 
measurement indicate the situation of the artery, 
that if a fine pointed instrument be held at right 
angles to the clavicle, and pushed downwards and 
inwards, at the distance of one part and one 
fourth from this bone, it will pass through the ar- 
tery*. The external incision should be about 
three inches and a half in length, comnjencing 
about half an inch from the sternal end of the 
clavicle, and carried along the line of measure- 
ment towards the shoulder, taking care that the 
point which we have marked should form the cen- 
tre of the incision. Any branches of the exter- 
nal jugular vein, or any other vessel which may 
happen to be cut, should now be secured by liga- 
ture, so as not to embarrass the surgeon in the 
subsequent steps of the operation. Although the 
external incision passes over the clavicular por- 



* For this highly important measurement, I am indebted to 
Mr. Walker, late Lecturer on Anatomy and Physiology in 
Edinburgh. 
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tioD of the mastoid muscle, and the trapezius 
muscle, it should be carried only through the 
skin and fibres of the platysraa myoides. The 
clavicular portion of the mastoid muscle especial* 
ly should not be cut, as its outer edge is a good 
guide to find the artery. As soon as this incision 
is accomplished, the knife should be employed as 
littie as possible, and the artery should be search- 
ed for by the finger. The subclavian artery, vein, 
and nerves, are not included in the same capsule, 
but are connected only by cellular substance,— 
so that the vessel, can be easily found and sepa- 
rated by the finger. There is danger of using 
the knife, from the proximity of the internal ju- 
gular vein, and from numerous other veins, toge* 
ther with a considerable twig of the brachial 
nerve, all which lie in the way of the operator. 
By carrying the finger to the bottom of the inci- 
sion, down by the outer edge of the clavicular 
portion of the mastoid muscle, the operator will 
feel the tubercle of the first rib into which the 
scalenus primus is inserted, and immediately ex- 
terior to this muscle, he will find the artery. At 
this place the artety is riot ortly ifeadlly found, 
but this point is the most .distant ixom the large 
nerves a^d ;trom the branches which ihe vessel in 
its course sends off. The ligature must now be 
passed by means of the common aneurismal, De- 
schamp's, or Mr. Watt's needle, according to the 
depth of the artery. A noose is to be cast upon 
the ligature, which the surgeon will be enabled to 
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draw so tight as to embrace tbe vessel finoly, by 
passing the eofk of the ligature through the *€m 
tmud delineated in Uie marginal plate. 




.,„; EXPLANATION OP THE PLATE. 

Pig. 1st. Deschamp's needle, which is the innrument est- 
ployed by the French surgeons for passing a ligature roaDcl an 
nrtery. 

Fig. 3d. Mr. WaU'k needle. This instrument consisU of a 
flat silver canul.i, with a curve at its ejttremitj-. The canuU 
is five inches in length, and contains a flat piece of steel as 
Urge as the tube itself. To its upper part are attached two 
rings, and on the lower parts at the back, is an opening two 
inches long to allow the free passage of the ligature. The 
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' A second knot is to be formed iu the :same 
manner^ and' then the integuments are to be 
brought together, and secured as in the other ope« 
rations for aneurism. 

When there is not room to tie the subclavian 
artery on the external side of the scalenus, it has 
beiMMPMflid4MM^AU the tracheal side. Any 

once be convinced of the impracticability dr'such 
an operation. There is no artery of the body so 
connected with important nerves and blood-ves- 



S5» - 






needle which is somewhat thicker than a cpmg^^ watch sprlig, 
imrl of a greater degree of curvature than tne cannula, mag be 
made of silver or any other metal. ^^^ 

. Fig. 3. A Serre Noeud. This instrument i^ust a curved 
pair of forceps with rounded points, and small holes running 
>liqu9ly from the points to Ae sides of thej^la^es. After the 

m ft (iSast upon the ligature, its ends are pa8se4.*^hioagh the 

i,mdhy carrying the points of the forceps! Ad^^iKpon the 

r, a knot is formed which can be tightened as much as is 

jlidged necessary, by separating the handles of the: instrument. 

The blades are short and the handles long, which, by increas- 

mg the purchase, gives the surgeon a greater command over 

tiie knot. 

- Mr. Liston used an instrument similar to this in tying the 
subclavian artery, and which is delineated in the 64th Number 
of the Edinburgh Medical and Surgical Journal. This instru- 
ment suggested to me the idea of the one which is here repre- 
sented, and which differs from Mr. Liston's only in one point, 
namely, that his instrument tightens the ligature by its elasti- 
city or spring, while the curved forceps draws the knot by the 
separation of its handles, and thus enables the surgeon to as- 
certain the force he exerts on the artery. 

TOL. ll. C C 



aels, as the subclavian at this point, and tt will he 
found almost impossible to pass a ligature without 
wounding one or more of these parts. I themi' 
fore cannot help thinking, that when the aneu- 
rism is situated so high in the subclavian, as not 
to leave room to tie the artery on the outer side 
of the scalenus muscle, it is not a case for opera- 
tion. 



BRACHIAL ASSVRtSM. 

Brachial aneurism is most frequently situated 
in that portion of the artery which corresponds 
with the flexure of the forearm, and is generally 
produced by external injury. It therefore be- 
longs to that species of the disease denominated 
false aneurism, and in ninety-nine out of an hun- 
dred times arises from the artery being wounded 
in venesection. All the symptoms which have 
been enumerated under the head of false aneu- 
rism present themselves, and are well mark- 
ed, in this form of the disease. From the wound- 
ed artery being covered by the strong tendi- 
nous expansion of the biceps muscle, the aneu- 
rism ia always circumscribed ; if the arm is not 
much exerted, it remains long stationary ; but 
upon any great exertion, the aneurism suddeal/ 
increases in size, so that frequently when the tO- 
mor has been no larger than a small chesnut, it 
has, upon a violent motion of the arm, iminctdi- 
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' ately enlai^ed to three or four times the size. 
In proportion as. the tumor enlarges, and the teu- 
dinous expansion of the biceps is stretched, the 
forearm bends and the fingers become curved. 
The disease is then attended with great pain, and 
the limb is cold and almost useless. 

It is commonly imagined, that the danger 
of the aneurism bursting, and the immediate 
death from hemorrhage, are the chief motives for 
performing an operation, but this is a great mis- 
take. The effused blood is surrounded by con- 
densed cellular substance, by tlie fascia, which in 
this situation is particularly strong, and by the 
skin« all of which prevent the bursting of the 
aneurism; besides, the inner surface of the sac is 
ao lined by layers of coagulated lymph, as to ren- 
der it almost impenetrable by the force of the ar- 
tery. The coagula every day acquire additional 
strength from the deposition of new layers, and 
as the tumor increases in size, the artery must 
become more and more depressed from the extra- 
v&sated blood, till it is pressed against the bone. 
The arm is then deprived of blood, it becomes 
&eble, and the pain is so great as to force us to 
operate. 

It is therefore the general compression, the 
weakness and pain that call for operation, and 
not the danger of bursting ; and as brachial aneu- 
rism most frequently occurs in the lower ranks of 
life, the disease is so much accelerated from la- 
kour, that iJB^a Bti.ort timettije ^lent is uiiable to 
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use the arm, or to bear the pain and nutnbneafv*-^ 
he is therefore forced to apply for surgical assist- 
ance» To remedy these evils, the surgeon has 
recourse to an operation, although not impelled 
by any immediate danger. Indeed, there is every 
reason to believe, that when the pulse becomes 
feeble, and the hand cold, the disease is about to 
dndergo a spontaneous cure. The artery being 
tiow compressed by the size and .firmness of the 
tumor, the blood is consequently obstructed in it» 
and must seek a new route. The inosculating 
branches will enlarge, the circulation be re-esta^ 
bh'shed/ and the tumor itself absorbed in the 
course of time. If brachial aneurism were left to 
run its natural course, I am convinced, that ia 
i 9 cases out of ^0, this would be its termination,, 
and that a spontaneous cure would he effected* 



OPERATION FOR BRACHIAL ANEURISM. 

For the reasons adduced under the surgical 
treatment of aneurism, we abandon the operation 
of opening the sac, but take up the artery two or 
three inches above its wounded point. The ar- 
tery can be felt pulsating all along the arm,^ at 
the inner edge of the biceps muscle, and it can be 
easily included in a ligature with very little loss of 
blood. The patient and surgeon being seated, 
a band or ribbon should be passed round the arm 
a few inches above the elbow, to ascertain, the. 
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plade of the subcutaneous veins, so that they may : 
be ^Voided ia the operation; As soon as their sir^ 
tuation is ascertained, the band is to' be removed,;: 
and an incision to be made three inches in length 
through the skin and cellular substance, at the 
inner edge of the biceps muscle> in the course of 
the artery, beginning five inches above, and car- 
rying it down to within two inches of the tumor. 
The fascia encircling the arm is now brought in- 
to view, and is to be divided in the same direc- 
tion, as the external wouiid, to thie extent oS l^.wo 
inches*, when the celluliar sheatb, including' th^ 
artery, veins and radial nerve. Will ; be ioim^edi^te^* 
ly discovered at the inner, edge of , th^i biceps 
muscle. The muscle is tp h€i held aside by the 
curved spatula and the sheath ta! be cautiously 
opened, by means of the dissecting forceps And:. 
scalpel, upon that side of the artery which is neXt> 
the biceps, in order to itvoid cutting, any of itli! 
branches^ all of which , bre sent off from : its : iopeiTi 
edge. Wh^n the capsular sheath is opened, , wdo 
the artery a little dissected, the nerve wiU be»' 
found upon its inner side, and the artery itself 
lying betwixt its accompanying veins. The liga- 
ture may be passed by means . of the aneurismal 
hook, or an eyed probe; and in order to avoid 
including the nerve, the instrtiment ^hoUld/Yal- 
ways be carried from thfe inner, towards! thQ 
oiitier'part of the arm,-'— or this accident may be 
prevcinted by raising the nerve on a podbteu: : Tbcf 
Ifgiture i» now to be tied^ the ^dgea of rt^ wiouiid 
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must be brought together, and retained hj adbe* 
stve or black court^plaster, with bandag^ and the 
forearm is to be gently bent. 



SECTION IL 



ACCIDENTS OF THE ARTERIES. 

Ik no part of the animal body are injuriiss more 
cettainly attended with fatal efibcts than in the 
arteriesy and there is no point of practice about 
which the surgeon's mind should be moi^ cbm^ 
pletely made up. He may in a moment be ctSU 
ed to a case, where the life of ''the jmtient'wtlt ^' 
tirely depend on his knowledge and promihittrde 
of action. There is, therefore, no department of 
his profession, with which the surgeon should be 
more intimately acquainted, than with the acci* 
dents of this structure. The chief of these are 
wounds. 



WOUNDS OF THE ARTERIES. 

We have said that the most common accident 
to which an artery is liable, is a wound, and in 
this case the great danger to be apprehended is 
hemorrhage. If the wound in the artery has a 
direct communication with an external wound. 
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and if it has been inflicted with a sharp instru- 
ment, hemorrhage invariably follows, and is pro- 
portioned in violence to the size of the wound 
and vessel, as well as to its proximity to a large 
trunk. But if the wound is the result of lacera- 
tion, bleeding seldom succeeds, even where the 
vessel is large, — thus limbs have been torn by ma- 
chinery, or carried off by a large shot, without the 
accident being followed by hemorrhage. 

When an artery is wounded through the inte- 
guments, and the communication with the exter- 
nal wound is direct, the blood, whidi is df & 
bright vermilion colour, is thrown out in jerks 
with a force proportioned to the size of the Arte- 
ry. If the artery is large, the blood is quickly 
evacuated, and the resistance to the action of the 
heart being suddenly removed the patient imme- 
diately dies. This arises not from the quantity 
of blood lost, but from the rapidity with which it 
is discharged. Hence, when a large vessel is 
wounded, or when, from the direction of the 
wound, there is reason to suspect that this is the 
case, if the heraorrhagy has been stopped and 
the wound bound up, it should on no account be 
undone for examination, without previously pla- 
cing a tourniquet round the limb, — as without this 
precaution, such a hemorrhagy might take place 
as Would prove instantly fatal. If the artery has 
^en wounded by a spicula of bone, and there is 
■po external wound, the blood slowly escapes into 
the adjoining cellular substance, forming fitlse 
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aneurism ; and if there is an oblique coromuotca^' 
tion betwixt a wounded artery and the surface^ 
the san^e consequences generally follow»-*-4iiore 
especially if the wound in the artery is small or 
what is called punctured. The blood in this case 
does not escape at the external wound, but is 
slowly effused into the sheath of the artery form-* 
ing aneurism. This I have known to happen even 
in so large an artery as the carotid, where it had 
been wounded by a penknife. 

When an artery is divided, it both retracts witb^i 
in its sheath, and contracts in its diameter to a 
certain degree ; and if the artery is not large, and 
the impulse of the circulation not great, a clot is 
formed which puts a temporary stop to the h^ 
morrhage. The formation of- this clot is promote 
ed by the retraction and contraction of the arte- 
ry, as well as by whatever lessens the force of the 
circulation. Hence fainting, by diminishing the 
vascular action, essentially contributes to promote 
that process by which hemorrhagy is spontane- 
ously suppressed. When blood escapes from a, 
large vessel, it is quickly evacuated, in this case 
no clot is formed, and the patient dies. When it 
comes from a small vessel, he at length faints, a 
clot is then formed, and he is saved. Fainting 
therefore so manifestly tends to save the life of 
the patient, that in every case of a wounded arte* 
ry to which a surgeon is called, he should be 
careful to secure the bleeding vessel before he at- 
tempts to rouse the patient from his faint^— other- 

1 
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ynm tfce hemorrhage may be renewed, and the 
patient die. 

'■ It had long been observed, that, in certain cir-* 
cumstances, the bleeding from divided arteries, 
especially when the vessels were not of great 
magnitude, ceased spontaneously ; but it was not 
till early in the last century, that surgeons began 
scientifically to enquire into the causes to which 
the natural stoppage of hemorrhage was to be as^ 
cribed. Petit, about 100 years ago, was the first 
who instituted a course of experiments upon liv- 
ing animals to determine this point, and the re- 
sult of these, along with observations made on 
the human body, are contained in three essays, 
which are to be found in the memoirs of the 
Jloyal Academy of Sciences for 1731, 1732, and 
17S5i Observing that a clot of blood was gene-* 
rally found in the extremity of a divided artery, 
whether the hemorrhage ceased spontaneously, 
or was stopped by ait, Petit maintained, that the 
cessation of hemorrhage arose from a coagulum 
which plugged up the mouth of the artery, . that 
it was situated partly within and partly without 
the vessel, and effected the accomplishment of its 
object, by afterwards adhering to the inside of 
the vessel and to its external orifice. He believ-* 
ed that the form of the clot in a great measure 
arose from the manner in which the hemorrhage 
was stopped, and his doctrine led him to give the 
' preference to compression over the ligature, as 
forming a firmer and better clot 
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Morand, the confrere of Petit, in his metnAir ' 
in the Royal Academy of Sciences for 1736, 
agrees with him, that a coaguium contributes to 
the stoppage of hemorrhage, but asserts, that this 
end is chiefly ejected by the change which takes 
place in the artery. He describes the artery as 
lessened in diameter by the corrugation or crisp- 
ing up of its fibres, and believes that the form of 
I the clot is modified by this change. 

Mr. Sharp, in the introduction to his sui^erf 
in 1739, states, that " the blood>vessels immedi- 
ately upon their division, bleed freely, and con- 
tinue bleeding till they are either stopped by art, 
or at length contracting and withdrawing them- 
selves into the wound, their extremities are shut 
up by the coagulated blood ;" thus combining 
the doctrine of the natural cessation of hemor- 
rhage, being attributable to the contraction and 
retraction of the artery, with that of the forma- ' 
tion of a clot, — a theory which lias since been 
fiilly confirmed and explained by the scientific 
experiments of Dr. Jones'. 

Pouteau, in his Melajige de Chi?-urgie, publish- 
ed in 176O, denied the retraction of the artery, as 
it had never been demonstrated ; and as he ob- 
served the coaguium frequently awanting, he as- 
serted, that neither the retraction of the vessel, 
nor the coaguium, was the chief instrument em- 
ployed by nature in the stoppage of hemorrhage. 



' See Jones on Hemorrhage. 
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it contended that the tumefaction of the cel!u- 
Substance, ia the immediate vicinity of the 
'ounded artery, formed the chief barrier to the 

tntinuance of the hemoiThage. Although Pou- 

u's theory was erroneous, bis doctrine led to a 
sure practice, viz. the adoption of the ligature, 
which he conceived to be useful, chiefly by indu- 
cing a thickening of the surrounding cellular sub- 
stance. 

Gooch, Kirkland, White, Aiken, and some 
other English surgeons imagined, that the natural 
cause of the suppression of hemorrhage depended 
on the artery contracting in its diameter. 

Mr. John Bell strenuously opposes all the pre- 
ceding doctrines, and asserts that the chief cause 
of the natural cessation of hemorrhage is the cir- 
cumstance of the surrounding cellular substance 
being injected with blood, and thus compressing 
the wounded vessel. 

Lastly, Dr. Jones instituted a series of experi- 
ments, to determine the process employed by na- 
ture in suppressing the hemorrhage from divided 
arteries. These experiments clearly shew, that 
the authors we have now quoted, have taken only 
partial and circumscribed views of the subject, 
and that their theories are erroneous, in as much 
as they ascribe to one cause, that which is the re- 
suit of a combination of causes. The experi- 
ments of Dr. Jones prove, that the retraction and 
contraction of the artery, with the formation of a 
dot, are the means by which nature puts a tem- 
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ponoy stop ta the hemorrhage, and that the eflb- 
aion of coagulating lymph and consequent oblw 
teration of the vessel, are the subsequent steps of 
the process by which it is permanently stopped; 
Whatever surgical means are most effectual in ac- 
complishing these ends, are the best calculated 
to stop the hemorrhage. The ligature, for reasons 
which have been already adduced, is the prefera-' 
ble mode of practice, and it should always be ap^ 
plied as near to the wound in the artery as possi- 
ble, — because in that case, the anastomosing" brail* 
ches are prevented from bringing the blood into 
the channel, in the vicinity of the wound, and 
thus renewing the hemorrhage. 
' Having thus briefly stated the nature of wound- 
ed arteries, the doctrines entertained with regard 
to the spontaneous suppression of hemorrhage, and 
the cause of the permanent closure of the vessel, 
I must refer the reader for the practice to be fol- 
lowed, to the introductory part of the chapter on 
wounds, in volume first. 



SECTION III. 



DISEASES OF THE VEINS. 



The result both of operation and disease has 
demonstrated, that, when the flow of blood is ob- 
structed in the main artery, the collateral bran- 
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cheft immediately enliu^ge and maintain the circu- 
latioQ* .The same freedom of communication^ 
and the same tendency to dilate exist in* the 
veins as in the arteries. There ^e two- sets of 
vessels belonging to this system^ the one superfi* 
cial, and the other deep seated ; and the commu* 
Dication betwixt them is so free in the extremi<> 
tieSi^ that^ when the flow of blood is prevented in 
the deep seated veins by the action of the raus^ 
cles> the superficial convey the full proportion. 
The veins are much more frequently obliterated 
than the arteries, but, from the readiness with 
which their collateral branches enlarge, there ia 
no obstruction to the circulation. It is by no 
means uncommon to find upon the dissection of 
those who have died of aneurism, that the tumor 
by its .pressure, has annihilated the corresponding 
vein ; and there are several dissections on record 
where the ascending vena cava has been found 
obliterated to a considerable extent, without the 
existence of dropsy or any other apparent dis* 
ease. The obliteration of veins seems to be a 
necessary consequence of the long continued 
pressure of tumors. When the female breast be-^ 
comes scirrhous, the internal veins are obliterat- 
ed, and the subcutaneous ones become enlarged. 
When the testicle grows into a tumor, its inter* 
nal venous circulation is destroyed, and the veins 
of the scrotum are distended; and when a. tumor 
forms in any part of the body, it soon obliteratea 
those veins with which it comes in contact 
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. The veins are subject to morbid changes, nm> 
lar to those which occur in the arteries, but the 
most common alteration observable in them is di* 
latatioo. This arises from such a variety of causes, 
that a varicose state of the veins is a very CODO- 
moo disease, and - is productive of more or less 
distress, according to the situation of the dilated 
veins. Wherever the veins are of great length* 
and have to circulate the blood against its gra?if 
ty, more especially if there are few valves, or if 
the valves lose their power, they are apt to be- 
come varicose. — hence the disease most frequeot* 
\y occurs in the saphente veins, and in those of 
the spermatic chord and the rectum. 



VARICOSE STATE OF THB VENJE SAPHEN.^ 

The superficial veins of the upper extremities 
rarely become varicose. When compared with 
the deep seated veins, they are larger in propw- 
tion than those of the lower extremities, the com- 
munication betwixt both sets is particularly ttea, 
and the blood, in its return to the heart is not m 
liable to interruption j whereas, in the lower ex* 
tremities, not only have the veins to circulate the 
blood against its gravity, but in the violent ac- 
tions of those limbs, the deep seated ones are so 
frequently compressed, that those which are su- 
perficial are occasionally subject to great disten- 
L tion. This distended state of these vessels, is al- 
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I produced by whatever obstructs the flow of 
Hood in the superiicial trunks, and, if the dis- 
mding force is long continued, the valves lose 
Bllieir power, and the coats of the vessel, having 
f &en to austain the pressure of a large column of 
blood, become permanently dilated. While the 
veins are gradually dilating in diameter, they are 
at the same time acquiring additional length, and 
having now assumed a diseased action, they be- 
come tbickened in their coats. Although the 
diseased vessel undergoes a change in the whole 
of its course, there are some portions which are 
more remarkably dilated than others, and these 
are immediately above the valves, at those points 
which are called the sinuses of the vein. From 
the increased length of the varicose veins, they 
assume a tortuous form ; from the thickness of 
their coats, they are firm to the feel j and from 
the most remarkable dilatations being situated 
close upon the valves, they form distinct tumours 
of a brownish red, or livid colour. These are great- 
ly diminished in size, and sometimes wholly dis- 
appear when the patient is in the recumbent pos- 
ture. When small they are generally free from 
pain, but when they acquire a large size, they 
oflen become extremely painful, and inflamma- 
tion in the skin and cellular substance is excited. 
The disease occurs more frequently in the branch- 
es of the saphena major, than in those of the sa- 
phena minor. It is therefore generally situated' 
I in the course of the former vein, sometimes ex- 
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tending all along the inner side of the leg aod 
thigh, at other times only occupying small and 
distinct portions of that vessel. The varix is ge- 

> nerally filled with fluid blood, but sometimes the 

' blood coagulates in the tumor and tilts up its ca- 
vity. An obstruction is then given to the circu- 

' lation, which is thrown upon the collateral branch- 
es ; the diseased veiu siirinks and is converted 

, into a solid cord ; and tims a spontaneous cure is 
affected in the same manner as in aneurism. 

Varicose veins frequently burst. This has hap^ 
pened in the large internal veins, and has provea 
fatal. It also sometimes occurs in the dilated 
veins of the rectum and colon, by which the pa- 
tient loses such quantities of blood as to be at- 
' tacked with dropsy, or to have his health irretrie- 
vably ruined ; and in the lower extremities, varix 
often inflames the skin and gives rise to trouWe^ 
some ulcers, which are on many occasions attend- 
ed with copious venous hemorrhage. Pregnant 
women, especially those who have had many 

I children, people iar advanced in life, or who, from 
their occupation require to be much in the up- 
right posture, are the most subject to this disease 
which is commonly induced by the pressure ef 
the impregnated uterus upon the external iliac 
veins, by tumors compressing these veins or tlie 
femoral or saphena veins, by wearing tight ga 
ters, or by whatever prevents the return 
refluent blood to the heart. 
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TREAtMEtft Oj-VABIilN THfe SAPHENJE VEWS; ' 

■ - • 

There are two methods of treating varides of 
the saphense veins. One i^ a i'adical and the 
other a palliative treatment. The sincients had 
recourse to the radidal treatment, atnd many of 
the moderns have followed their example $ but 
the practice has been so frequently sucdeeded by 
violent constitutional derangement, and even by 
death, that it Lb now seldom adopted. Thifttreat*^ 
ment consists in obstructing the flow of blood 
through the Varidose vein, and permanently obli^ 
terating its cavity, so that the circulation shaF 
be thrown upon those healthy Veins in which the 
action of the Valves is perfect, — ^such as the deep 
seated veins and the smaller subcutaneous branch-^ 
68. The ancients effedted the object in view by 
means of theacttial cautery, and by excision ; the 
moderns by ligature, by excision, and by compres* 
sion either after the division of the veiious trunks 
or afler the evacuation of the contents of the varix 
by incision. Sir E. Home has frequently tied the 
eaphena vein in ulcers of the legs, attended by a 
varicose state of the subcutaneous veins, and the 
operation was followed by a diminution of the 
dilated veins with a rapid healing of the ulcer; 
and the practice of including the trunk of this 
vein in a ligature, has been adopted by many mo- 
dern surgaons. The operation is extremely sim- 
ple» consisting in pinching up the skin above thfe 
VOL. II. D d 
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vein as it passes over the inside of the knee, and 
cutting it across in such a manner that tbe inci- 
-sion maybe situated upon one side of the Tessel, 
.knd running parallel to it. A ligature is then to 
' -be carried under the vein by means of an anea* 
--rismal or blunt-pointed surgical needle, and after 
-k is tied, the edges of the wound are to be 
brought together and retained by adhesive plat, 
'ter and bandage. When the surgeon has re- 
'course to excision, two ligatures must be passed, 
one above and one below the diseased portioo of 
■rem, and after they are tied the intermediate 
'piece is to he dissected out. The third method 
'of obtaining a radical cure, is effected by expos- 
'ing the trunk of the vein by incision a little above 
'the knee, then cutting it across and laying its 
'sides in contact by compress and bandage, or By 
• making an incision into the varix itseUj evacoat- 
' ing its contents, and then employing compres- 
' sion. 

All these methods having been attended with 
-'such alarming symptoms, and on some occasioas 
'even proving fatal, surgeons have abandoned tbe 
practice, and have now recourse to a palliative 
treatment. Even when they have succeeded, tbe 
cure has not been in alt cases permanent, as the 
anastomosing veins on which the new circulation 
bas been thrown, have, after a time, dilated and 
're-produced the disease. 

The palliative treatment of varicose veins, con- 
sists in diminishing the pressure of the column of 



s 

hiioaif and affocdiiig unifohn support to the dilate 

cAr vessels* The means of effecting these pur« 

.{MNiesare horisontal posture and gentle compress 

-mm I and irhen this practice is resorted to early, 

aad the disease is not very extensive, it sonoue* 

^mes efibds a radical cure. Conjoiaed twith this 

ti'eatment, the application of astringents is useful, 

-aii4 tboibest of these are decoctions of oak bark^ 

aBd^aolutions of galls. When the skin is of a 

«8ark red colour, and the tumor hard and painful 

"fto the touch, we confine the patient to a horison- 

t)sf^08ture» apply to the inflamed parts cold sa» 

fturaide lotions, and exhibit ^one or two doses of 

» aaline tathartic* /When the inflammation and 

.pain are gone, we apply to the dilated vessels 

^compresses wet with the astringents, and support 

^4fte veins by a flannel or cotton roller, carried 

Ushii a moderate and uniform degree of tightness, 

£rom' the points of the toes to the top .of the 

thigh ; or if this should be inconvenient to ,die 

j^ent, we have recwrse to; the laced >stQ€king« 

« By pursuing these means, if a radical cure is not 

c, Obtained, the disease will at least be productive of 

'jlkade inc(»iv«nience. 
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Circocele is an enlarged or varicose state <^ 
Abe «perm«tio veins. The disease is veiy fre» 
^1qlle»t in 'warm climates, and is piopduced by 

ntl3 
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whatever compresses these veios, and prevents 
the free return of the blood to the abdominal ca^ 
va. Hence it arises in consequence of tiuiK»8 
pressing on the upper part of the chords fn>fl^. 
an enlarged or inflamed gland lying in the ah* 
dominal ring, or from the awkward pressure ctf 
a hernial truss. Sometimes it takes place slow- 
ly without any apparent cause. Petit says» he ha^ 
remarked, that swelled and diseased liver^ which; 
is frequently the cause of hemorrhoids, is alsii 
often the cause of circocele. As the spermatic 
veins do not empty themselves into the vena pdr- 
tae, the disease, in this case, must arise from UlQ 
pressure of the enlarged liver, either on th^ ath 
dominal cava, or on the termination of the spfer-^ 
raatic veins. . Petit and Calh'sen imagine, that cir-^ 
cocele occurs oftener in the left side than tb& 
right, which they attribute to accumulated atld 
hardened foeces in the sigmoid flexure of the co^ 
Ion, compressing the chord, and obstructing th^ 
venous circulation ; but I conceive, that this 
doctrine is more hypothetical than real. I have 
seen the disease as frequently in the right side 
as in the left, and in the only cases where it was 
necessary to perform an operation, the disease 
was situated in the right side. 

Circocele from the pressure of the enlarged 
veins on the testicle, is generally attended with a 
sickly feeling, sometimes with acute pain stretch- 
ing to the loins, accompanied with a numbnessr 

of the thigh, and sometimes the pressure is so 

6 
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gyeat as to destroy the oflBce, or ultimately to ob- 
literate tbe testicle^ producing the same effects as 
castration^ 

In circocele, the dilated veins are in the sper* 
aiatiq chord and epididymis, and not in this body 
of the testicle. They are always larger in warm 
weather and after much exercise, aji^ look and 
|^liJ(ike a parcel of earth yrorms, or like tbe.in- 
t^tipes of 9, bird,, or the injected vesicular semir 
jd^^e^. The chord is fuljer, and the testicle hangs 
lower than ^hat of the opposite side. Wheo the 
djlatfi^tion of thp veins, is considerable, ^nd more 
iej^pecially when . it e;xtends within thje abdominal 
ring,, the disease is very apt to be confounded 
with Qipental hernia, ^nd there is but one dis- 
^JH^ptipp which however is very decisive. We 
l^ce the patient -in a horizontal posture, and 
.press the conjteijits of the swelling towards the 
^bdQminal ripg, and we then grasp the upper 
j)art of the chord betwixt the 'fprefinger and 
J^bumb, at the .same time desiring the patiei^t to 
jget upon bis feet. If, then, the disease be an o- 
^mi^n^l hernia, all return will be prevented whil<^ 
Jthe- chord is held in this situation ; ^ but if the 
veins are varicose, the swelling will not only in* 
^tantly. return, but.be much increased, while thie 
ipfaor4 is thus con^pressed, and the return of th§ 
blood prevented. 
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TRKATMENT OF CIRCOCELE. 



„ In the management of varicose veins oi 
jpermatic chord, as well as those of the lower ex- 
itremities, we have recourse either to a palliative 
^pr a radical treatment. When the disease h not 
accompanied by any violent pain, and the pres- 
sure lias no destructive influence on the testicle, 
i*e suspend the parts by means of a suspensory 
bandage, employ frequent cold ablution or sea- 
^(lathing, keep the bowels open, and enjoin as 
. much as possible a horizontal posture. However, 
^he natural effect of the disease, is to obliterate 
Ltbe testicle and produce great pain ; therefore, 
■ Tvhen the pain is extremely violent, and more 
especially when the testicle hegips to waste, the 
radical cure may be resorted to, '«nd the veins 
'dissected out. But this operation is rather to be 
svoided, as being difBcult to execute and not 
I void of danger. It is only when the pain is very 
great, when we are afraid of the testicle being 
I obliterated, or when the patient insists on ii, as is 
sometimes the case, that we operate,— although 
I believe, that inflammation is not near ao apt to 
follow the ligature of the smaller, as that of the 
larger veins. 

For the cure of circocele, the ancients recom- 
^tnended either the actual cautery, or to place a li- 
gature round the diseased vessels, and then to cut 



tlietn out, and they sometimes even extirpated 
the testicle. Mr. Sliarp comparing the varicose 
(Ctate of the spermatic veiiis, with those that are 
idilated in other parts of the body, recommends 
^issecting them out ; but this operation has been 
jerformed amongst the moderns, chiefly by Petit 
ifid John Bell. 

In performing this operation, the patient must 
}e seated in an arm chair, placed on a sofa, or 
^id across a bed; and the surgeon then grasps 
[be diseased pajts in his left hand, with such a 
jegree of firmness as to make them protrude. To 
^xpose the varicose vessels, he makes an incision 
^rough the skin and tunica vaginalis, the whole 
ength of the scrotum. As soon as this incision is 
;ompleted, the testicle falls out, and is seen of a 
globular form, with the chord full of tortuous and 
blue veins, It is necessary that this incision 
should be extensive, otherwise the surgeon has 
not room to dissect out the veins. He has no 
iDoner passed his ligatures and begun to cut, 
;han the chord is obscured with blood, the veins 
ilip from betwixt his fingers, and he tinds himself 
nvolved in a difficult dissection. The incision, 
i};berefore, should not be confined to the diseased 
portion of the chord, but should, ou all occasions, 
jexlend to the bottom of the scrotum. When the 
■cliord is fairly exposed to view, the surgeon, with 
■Jiis fingers, separates the varicose veins from the 
lOther parts of which it is composed. He passes 
jpne ligature betwixt the veins and the chord at 
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its bottom, and another at the top. He tltea-ties 

the ligatures and cuts the ilUeaseU vessel* vmy 
-with scissars, taking care not to cut across tbe 
hord which would enias-culate his p*tient. A*- 
lUbi the varicose veins have been cut oi^ tite tes- 
ticle must be instantly returned into the scrotum, 
and the lips of the wound brought together by 
means of the interrupted suture, and adhesive or 
black court plaster. 

Although I have described this operation for 
the cure of circocele, and although it has been 
frequently done with success, still it is so difficult 
to accomplish, that nothing but Uie most urgent 
reasons should induce us to undertake it,— «ucfa 
as violent and continued pain or wasting of the 
te^icle, conjoined with the earnest entreaties of 
the patient. i.. .1 



HEMOIlRHOiDS. 

A dilated state of the hemorrhoidal veins is 

Fiproductive of tumors called hemorrhoids or piles. 

l;These tumors are sometimes situated within the 

llffut, and sometimes they are placed round the 

1 .margin of the anus. They occasionally burst and 

[(discharge such large quantities of blood, as to de- 

Sbilitate and cause great exhaiistion in a delicate 

• constitution. When the hemorrhoidal tumors are 

placed high in the rectum, they are attended with 

little pain, as the veins do not then sufler 1 
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-l^ijBpressbn ; khen' situated externally/ they are 
^.^dften extrenvely^ painfiil, s^nd form hard tumops 
^£rom the size of a hazel mit to that of a walnut, 
«^f a dark blue colour, and surrounding the mar- 
']giti of the ands ; but the pain is excruciating and 
•hardly supportable, when they happen to be 
iflla^d-M^thiB the grasp of the sphincter, because 
;«bi^^jRCti6n of that muscle strangulates the tumor, 
and increases the inflammation. When ah exter- 
mal pile is uninflamed, the^ tumor is soft to the 
*tmich; but ^hen it inflames, the coats of tlie 
^^iwiflr becbme thickened, and coagulating lymph 
js iwqoentljr^^sed into the adjoining cellular 
Msubstande. The tumor, in this case, feels hard, 
adid is painful to the t^uch ; the blood in it coa* 
l^lates, and the parts become massed together by 
inflammation; thus a tumor is formed which is 
firm, hard, and somewhat solid. THis occasional* 
ly inflames, and swells upon the application of cold, 
and requires at a future period to be removed 
either by the knife or by ligature. The inflamma-r 
tioaof the tumor often extends to the cellulai* 
substance, and sometimes terminates in the forma- 
tion of an- abscess^whichi^ after the discharge qf 
ti[iC niitttter, does not heal, but degenerates into ^ 
fll^ldw sore* When ther tumors are situated 
\ within the guty and are of a large size, they are 
. productive of great inritation, they j^revent the free 
egEpjuisionof the fqeces^ and protrude at each eva- 
cuation^ producing at the same ttQcie an inyerstofi 
.o£ifae- intestine^ - L * 
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The hemorrhoidal veins, Hke those of the iaf«- 
riior extremities and spermatic chord, are apt.^t 
.,become varicose upon the slightest obstruction to 
the return of the blood. All the veins of the in- 
.testines terminate in the vena pbrtarum of the 
iiver, they have no valves, their circulation is ex-^ 
iremely languid, and any compression in their 
.course causes them to swell into tumors, which, 
when inflamed, are very painful. This compres- 
sion is sometimes occasioned by scirrhous liver 
, snd ascites, but most frequently arises from pres- 
sure by the impregnated uterus, and by hardened 
iceces in the rectum, — hence women are much 
,niore subject to hemorrhoids than men, both dur- 
.ang the state of pregnancy, and from being natu- 
j rally of a more costive habit. 



TREATMENT OF HEMORRHOIDS. 



Hemorrhoids, like dilated veins in other parts 
.,of the body, must be treated in a palliative or n~ 
. dical manner, according to circumstances. When 
, the disease is not very severe, we unload the 

t bowels by means of a laxative glyster, and keep 
them open with an electuary made of equal parts 
of the flowers of sulphur and the supertartarate of 
potash, we enjoin a horizontal posture, apply to 
the tumors cold saturnine poultices, and when the 
fDflammation abates, the common hemorrhoidal 
ointment of the pharmacopeias, composed of six 
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■parts of simple ointment and two parts of oak galls, 

*But if a hemorrhoid becomes violently inflamed, 

Rfeels hard, and is very painful, leeches should be 

Immediately applied to it, or it may be laid open 

'with a lancet. The inflammation subsides in a 

few hours, and the tension and pain then go off. 

^'^hen laid open, the hemonhage is in general 

^'xrifling, but should it become dangerously pro- 

"I'lise, the surgeon always has it in his power to 

*' 'suppress it, by the introduction of a small piece 

of sponge into the vein. These means seldom 

fail to give such relief as soon to enable the par 

|"tient to pursue his usual occupations j but the 
'^disease in general is so distressing, and the at- 
rHacks so frequent, that a radical cure is earnestly 
•ought after. The method proposed to eflect 
' this, has been extirpation, either by the ligature 
or the knife. If a ligature be applied to an ex- 
ternal pile in an inflamed state, it will produce 
pain almost insupportable; and if the tumor is 
internal, there is considerable risk of inducing 
intestinal inflammation, which on some occasions 
B "lias occurred and been followed by death. Again, 
■*5i" we have recourse to extirpation by the knife, 
Vl^e are in danger of hemorrhage, which may prove 
yffatal. I know of no instance where this has hap- 
•'pened, but Petit mentions a case, where after ex- 
**^ cisioD, a hemorrhage succeeded which proved 
fatal in five hours, and the rectum and colon weie 
filled with blood. Extirpation by the ligature 
jS* appears to me to be applicable to hemorrhoids, 
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only when they are situated externally, when the, 
inflammation is gone, and wlien the tumor is loose' 
and pendu'.ous. If the tumor lias a narrow basc^ 
we may at once include tlie whole in a ligature; 
but if the base is broad, we pass a surgical needle 
armed with a thick h'gature through the centre of 
it, and separating the threads, carry one half 
round one side, and the other half round the 
other, when they are to be firmly tied. The 
tumor drops off in the course of two or thr^e 
days, or by that time the circulation is so comr 
pletely destroyed, that it may be cut off wil^ 
scissars, and the inflammation, which lias been Idf 
duced in consequence of the ligature, consolidates 
the surrounding parts, and frequently prevents a 
return of the disorder. The cure by excision 
like that iiy ligature, should also be restricted to 
external hemorrhoids, and should be employed, 
only when the tumor is firm and fleshy, as there 
is then no danger of hemorrhage. In the solid 
state of the tumor, its removal by the knife is 
both expeditious and safe ; and the best way to 
effect it, is to pass Into it a hook, and cut it off 
by a scalpel at its base. 

We have said, that the practice of removing 
hemorrhoidal excrescences by ligature, and by 
excision, is applicable only when they are situat- 
ed without the anus, but the common practice 
of surgeons is to adopt this treatment, even when 
they are situated within the gut. This is recom* 
mended by Sir James Earl, and Mr. Ware, but it 
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is not without daogei; I hiKve seaai coni^iderable: 
pain and violent symptomatic fefver produced by 
the ligature, and cases have occurred where there 
succeeded swelling and tensiph of tlie albdOfneD, 
retention of urine, vomiting, hiccup and . death* 
- If we attempt tKe removal by:.ipxei8ioh when si^ 
tuated internally, it is possible t^at there may foii 
low a fatal hemorrhage. As there are no valves 
iji the whole system of the porta, the varicose tu-< 
inor is exposed to the pressure of a large column 
of blood. 

From the consideration of these circumstances, 
I should be inclined to trust the cure of internal 
hemorrhoids to astringent injections, such as so- 
lutions of alumn, the sulphate of zinc, and decoc* 
tions of oak bark } and when the irritability has 
stibsidedf employ pressure by means of large 
cfrysital bougies. 



SECTION. IV- 



. i > ACCIDENTS OF THE VEINS. 

. T^c^ veins, as forming a part of the circulating 
system! of vessels, are liable to accidents, similar 
to these of the arteries ; but the effects of exter* 
nal injury are modified in them by the. difference 
of their organization. Thus, from the greater 
delicacy of their coats, the veins are more easily 
ruptured than the arteries ; and from their being 
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more apt to inflame, wounds of them are more 
frequently followed by a fatal inflammation. Tbig 
greater susceptibility of inflammation, is the more 
ibrmidable iiom its tendency to spread along 
the continuous surfaces. 

The accidenta of the veins, which most fre. 
quently engage the attention of the surgeon are 
wounds, jdtliough Liiuse vessels are also very- 
liable to burst upon auy strain or sudden exertioa. 



WOUNDS OF the: veibs. 



A wound in a vein is distinguished from that 
in an artery, by the blood being poured out ia-M 
slow and continued stream, by its being of a dark 
colour, and by tlie hemorrhage being easily stop- 
ped by pressure. From the slowness with which 
the blood is discharged, and from its evacuatilH| 
having a less direct influence upon the action of 
the heart, than arterial hemorrhage, a greater 
quantity of blood may be lost from these vessels 
without producing such alarming effects on the 
system. Hence the wound of a vein is not at. 
tended with such (mmedwfc danger as that of an 
artery. If a vein is divided in a longitudinal di* 
rection, as there is little impulse upon the sides 
of the vessel, the edges of the wound remain io 
contact, or at least the slightest support enables 
them to maintain this position. The vessel, in 
this case, does not bleed, unless pressure be em- 
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ployed betwixt the wounded point and the heart ; 
but if the vein be divided transversely, the lips of 
the wound retract, blood is discharged profusely, 
and it requires powerful pressure to suppress the 
hemorrhage. 

We are as yet ignorant of the process by which 
nature puts a stop to venous hemorrhage, and 
permanently closes the wound in the vein ; but it 
appears, that if the wound be longitudinal or ob- 
lique, and a slight degree of pressure be applied, 
as afYer phlebotomy in the superficial veins, the 
vessel will still remain pervious and the circula- 
tion be continued in it. But if the wound be 
transverse, and considerable pressure be employ- 
ed to stop tlie hemorrhage, the cavity of the ves- 
sel will be obliterated, and the circulation thrown 
upon the collateral branches. 

. In stopping arterial hemorrhage, we give the 
preference to the ligature, and tins would also 
Kem to be the most direct means of suppressing 
venous hemorrhage. Experience teaches us, that 
the practice is not always safe. The application 
of ligatures to veins, both for the cure of varix, 
and in wounds, has been followed by alarming 
Byniptoms, which in many cases have terminated 
in death*. I have seen the axillary vein cut in 
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* See Hodgson on the diseases of the arteries and vrins ; and 
R paper on the ligatures of veins, by Mr. Travers, in part lat 
of Surgical Essays, by Mecsrs Astley Cooper, and Benjamin 
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the removal of tumors from the axitla on two' 
difTerent occAsions and in both these cases tlie' 
vesst^l was secured by ligature. In one of them 
no bad ^ymptoins followed, but in the other tliere 
succeeded high symptomatic fever, attended by 
figors, vomiting, and great pain in the epigastric 
region, and under the sternum. The patient 
died on the ninth day, and upon dissection, the 
two ligatures with which tbe vessel was secured, 
were found firm loiind it, and the vein in their 
imnieiiiate vicinity was mucb thickened in its 
coats and plu^;4ed up with clots of blood close 
by the ligatures. Below the lower ligature, the 
inner coat of the vessel was of a deep claret co; 
lour, which extended for some space into the 
basilic vein. Above the upper ligature, tlie ianer 
surface of the vessel had the same appearance, it 
contained depositions of coagulating lymph as 
far as the subclavian vein, but no purulent mat* 
ter } and the inflammation extended along the 
whole continuous surfaces into the right auricle 
of the heai't, which was tinged with as deep a 
colour as the inner surface of the veins. The left 
auricle was of its natural appearance. 

I apprehend, that the ligature should never be 
employed in wounds of the veins, more especially 
as the hemorrhage may always be easily suppress* 
ed by compression, either without or witliin tlie 
wound. Even when a large vein is wounded, such 
as the axillary or inguinal vein, a bit of lint or 
a piece of sponge pushed into the wound, will e(- 
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feqt^ally stop it. This plug may be easily re* 
moved when suppuration is established, and the 
wyund in the vessel bealeii. 

Before co^iciuding this subject of the diseases 
and accidents of the blood-vessels, I may observe, 
that; while our patholqgical enquiries have been 
so SLuccessfullv directed to the arteries, the pecu^ 
lianties of the venous system have been alinost 
entirety neglected. It is only of late years that 
the dreadful effects of ligatures upon veins have 
been distinctly brought under the review of thel 
profession J and iliis fact, in conjunction with va* 
rious other circumstances, leads me to believe, 
that requisite attention to this division of the ani- 
mal qeconomy, will prove no less beneficial i6 
practical surgery,' than those labours with respect 
to the arteries wluch reflect so much honoilf otf 
Dn Jones. 
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CHAP. XIL 



BLOOD-LETTING. 

The abstraction of blood from the system. ^J^ 
been a favourite operation since the earnest agen, 
of surgery, and has been practised more or le^j 
frequently, according to the prevailing doct^DCjif 
of the times. There is no operatk^n so immedjt 
ately useful as blood-letting. By means of it wi?r 
lessen the quantity of blood circulating in the 
vessels, diminish the force of the contractions of 
the heart and arteries, prevent the determination 
of blood to a particular organ, and induce other 
important changes in tl)e system. Blood-letting 
has been divided into Topical and General. 
Each of these methods of abstracting blood is at*, 
tended with advantages, and is occasionally re- 
sorted to, according to the various forms of dis- 
ease. Thus, in disorders purely local, we gene? 
rally have recourse to topical bleeding; where* 
on the other hand, there is a general aflfection or 
an increased action of the heart and arteries, we 
employ general bleeding, and in those cases 
again, in which there is both a local and a consti- 
tutional disease, we have recourse to each oi 
those modes, topical and general. 



SCAHIFICATION AND CUPPING. 



TOPICAL BLEEDIiNG. 

Topical blood-letting is employed to lessen tlie 
miantity of blood in a particular part, or to di- 
minish the action of the arteries immediately 
leading to the seat of the disease; and the ope- 
ration may be accomplished in two ways, either 
by scarification and cupping, or by means of 
leeches. 



SCAKIFICATION AND CUPPIMG. 



Scarification with cupping, was a favourite 
operation among the ancients. It is reconimend- 
ed by the generality of systematic writers, but of 
late years has rather fallen into disrepute in this 
country. The operation consists in applying to the 
skin the scarificator, which is a brass box contain- 
ing from twelve to sixteen lancets. By means of a 
spring, the points of the lancets are thrown out to 
a certain extent, which is adjusted by a regnla- 
tor. The vessels of the surface are thus divided, 
after which the cupping-glass is applied in order to 
promote the bleeding, which it does upon the 
principle of the air-pump. Before the scarificator 
o E e2 
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is used the cupping-glass should be applied to the 
pait, to produce a redness and tumefaction, as 
unless this is done a sufficient quantity of bld64 
will not easily be procured. 

In performing this operation, we proceed in 
the following manner. The part to which the 
scarificator is to be applied, must be well rubbeii 
with a warm cloth ; we then take a little toDr or 
a bit of bibulou3 paper made wet with theipirit^tf 
wine, set fire to it, and insert it into a cupping- 
glass. This rarifies the air in the glass, and wheo 
the light is nearly extinguished, we place the glass 
upon the skin. When the light expires, the air re- 
maining in the glass becomes compressed, froQi 
the pressure of the atmosphere on the surroundfbj^ 
parts, and that portion of skin which the glass en- 
closes is forced up and reddens. After this efikt 
is produced, the glass is to be removed and tne 
scarificator applied in its stead. This instrument, 
properly adjusted by the regulator and its own 
handle, must be held firm upon the place while 
the lancets are discharged, which is done by pres- 
sing with the point of the thumb upon the but- 
ton at one of its sides. After the incisions ate 
made, the scarificator is to be laid aside, and the 
cupping-glass re-applied as recommended abore. 
The blood flows into the glass, which is tp be re- 
moved as soon as it has received as much bloocl 
as the air contained in it will permit. Another 
glass is to be applied immediately, and the pro- 
cess is to be repeated as long as the blood con- 

6 
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tjfiues to iflowt taking care at each xetnovkl to 
loathe the parts with warm water and a sponge. 
If a sufficient quantity of blood is not procured^ 
the scarificator must be rcrapplied^ and in such ai 
mamier as to make the second incisions cross the 
jBrstw After the operation is finished, the best 
greasing is a bit of lint dipt in oil ot sjlread with 
f jinipjle ointmentt 
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Another and very frequent method of emp\oym 
ing< topical bleeding, is by means of leeches^ 
^beir application produces less irritation than 8ca-» 
rij^atiop and cupping, and they possess this adf 
yant|9ge, that the surgeon is able to apply them 
to 9JtU^tions where he cannot use the scarificatori 
'us. to the face, the throat, scrotum and anus* There 
is sometimes considerable difficulty in getting 
l^e<:hes to fix upon the part to which we wish tp 
i^pply Uiem, but this may be in agfeat measure ob<» 
viate4 by . attending to the following directions^ 
7!^e leeches should be permitted to crawl aboMf, 
upon a dry doth for an hour previous to their 
<ftppIication» and the part to which they are to 
^.applied should l>e rubbed with 9, little suga^ 
^qd cream immediately before they are present- 
ed ; hilt if the skin is inflamed a little cold water 
19 preferable. If they should^ , notwithstanding, 
refuse tp f^steni thfe skin should be slightly prick-^ 
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ed with the point of a lancet or a needle^ so Aft ^ 
bring blood, when the leeches will in general' IftP 
mediately fix. The best way to apply thekn'fi^ 
by placing them in a wine glass, or on a piece if 
linen, and then presenting them to the part updH 
which we wish them to fasten. When tHe leedid 
have sucked as much blood as fills them, they 
fall off of their own accord ; they are then to be 
placed upon a plate, and made to discharge their 
contents by means of a little salt, sugar, or vine- 
gar, sprinkled upon their mouths. 'After they 
have disgorged the blood, they are to be put into 
clean water and preserve^ for farther use. If the 
leeches should not disengage themselves after 
they are filled, they may easily be removed by 
the fingers; and if these animals cannot be ob- 
tained in sufficient numbers, the i^equisite ^Otttf- 
tity of blood may always be readily obtained frbm 
a few, by cutting off their tails during the act of 
sucking, when the blood will be discharged at the 
one end as rapidly as it is taken in at the other. 
They are not immediately discomposed by this 
treatment, but generally die after it. As the 
quantity of blood which the leeches abstract by 
sucking is inconsiderable, it is necessary to pro- 
mote the bleeding after they fall off, and this 
may be done either by the application of cupping 
glasses, by fomenting the orifices with warm wa- 
ter, or by applying warm cloths or hot poultices. 
The bleeding from the bites made by leeches, 
generally ceases of its own accord ; if not, it may 
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^ ^][,ways e^ily stopped by compression/ or by ap^. 
pjl^jiQg tQ.the oqfipes a little down tal^en from a 
l^t^^.conjoiiied with pressure^; but as it is general-* 
i^ 4^fficult tfl employ compression in an infant, I 
^Vpuld advise that in them care shoiUd bis tak^Q 
jOPl to fipply Isef^es to a large v^n. 
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Q^iiEB,AL BLEJSDIKO. 
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(piefi^al blood-letting consists in opening an 
^eiy or a. vein with a lancet. The former of . 
■^MIW operations is termed Arteriotomy, and th^ 
f}M|er Phlebotomy or Venesection. 



ARTERIOTOIIY, 

. . The abstraction of blood from an artery, haa a 
mor^ manifest effect in lessening vascular action, 
afid, depressing the powers of life, than that from 
^ vein, and therefore, on some . occasions arterio-' 
tpmy is resorted to in preference to phlebotomy. 
Any of the smaller order of arteries that are situr 
ated. superficially, and are placed upon a bone, may 
jje opened with safety, as the wounded vessel can 
jt)^ e^ectiially compressed agaipst that bppe; hut 
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Pf the operation is confined to the tnmk and bran- 
i.iches of the superficial temporal artery. This ve»- 
. Bel is situated very superficially, and is ihe only 
.artery of its size which runs above the fascia} ac- 
'Cordingty it is frequently opened in mania, apo- 
plexy, and other determinations of blood to the 
head. 

The temporal artery may be opened in its 
I trunk where it passes over the zygoma, or in its 
[ branches in the temple. When the integument* 
«re thin, and the course of the vessel can be easily 
L.iraced, the lancet may be passed into it at once 
I an oblique direction ; but when the pulse is 
;cure, and the course of the artery not very 
listinct, it will be preferable to make a prelimi' 
lary incision, and this is best done by carrying 
he edge of the lancet, for a little way, through 
he skin, obliquely across the vessel. If the lij^s 
bof the incision be separated, the artery will <be 
l^eeen, or at least its pulsation will be so distincAly 
llfelt, that it may be opened with the greatest 
When as much blood has been abstracted 
I laft is wished for, the edges of the wound ahouhi 
: put together. A bit of lint is then to t)e 
,ced over it, with a piece of chewed paper, and 
I' compress of linen over that; or we may use a 
Lpiece of linen containing a halfpenny or other 
coin, — securing the w'hole by means of the twist- 
ed roller, described and delineated in pages 484, 
and 485, of volume 1st. This will, in most cases, 
effectually compress the artery against the I 
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^uid' prevent any farther bleeding; but should 
-|liis>fa3> and the vessel sttil continue to bleed, 
vibe artery must be eotnp^etely cut across by the 
.Janpet, when both ends will retract. This con- 
joined with neonifireBsicni witt pieyent ^U farther 
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^he older aurgemii were in the pradtice df 

fii^i^ipg' blood fir/mi zmmeroas branches 6f tbe veu 

.paa¥jiys|eiii,r8itibb as the vein^ of the neck, the 

^nlil^f J^ie bend of the arai^the band, the eye^ tbei 

t^Bgqe, anil the ):^nis ; but the surgeons of t)M 

^Ment day restrict the operation 4o. tii# thue^^ 

livftfit^ I shall describe the course* and.conntfcf-^ 

yt{iiM,qt^e Veim in each of these sitqations, aficl 

.mention what X conceive to be the easiest sind 

safe$t mode of performing venesectiott ; but I tnay 

remark, that wberfever it is to be performed^ ail 

that is f^edessary for the surgeon to d<^ is to cota^ 

f press the vein near the fkrint'to be opened, arid 

,|[>etwi^t it and thd heart,-^-4o steady line vessel by 

, pressure >vith bict thumb at the tifoinenft he intro^ 

. daces the lancet, after which the thumb is to be* 

removed,-«4ind to eontifiue the former corapreif- 

sion a^ long ai| be wisiies (be blood to f)ow« 
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BLEEDING IN TI^X NECK^ 



Most of the superficial veins of the h^ad aoi^ 
face empty themselves into the external jugu)|^,^ 
near the angle of the jaw. From this pointy the 
trunk of the vessel runs down along the side of 
the neck, crosses the mastoid mpscle, and empties 
itself into the subclavian vein above the clavicle. 
In its whole course^ it runs below the fibres of the 
platysma myoides, which, from lying immediate- 
ly under the skin, are cut in all operations on the 
Deck. The e;cternal jugular vein is quite uncon- 
nected with any artery or important nerve, so 
that it niay be opened with the greatest safety; 
but the preferable point for entering the lancet, 
is at that place where the vein crosses the mas- 
toid muscle. 

In bleeding in the jugular vein, it is necessary 
to lay the head of the patient upon a piilow pro- 
perly supported, or to recline it upon the breast 
of an assistant. The surgeon is then to carry the 
thumb of his left hand upwards along the vein, 
and at the edge of the mastoid muscle to make a 
pressure upon the vessel sufficient to make it 
swell. While the vessel is now turgid, he is to 
push the lancet into it, in an oblique direction, a 
little above the point of pressure, and immediate- 
ly over the muscle. When the vein is opened, 
the blood flows as long as the pressure is continu? 
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ed i but it generally ceases to do so when it is 
Mtitbdrawn.- As soon as the requisite quantity of 
Iriood is obtained, the pressure is to be removed, 
tihe edges of the womid are to be kept together 
by means ofsi strip of Jblack court plaster, and a 
Compress 6t linen is to be applied over it, and se- 
ourejd by a roller round the neck drawn moderateif 

^^,.^«ht; 



BLEEDING IN THE ANKLE. 

It IS the internal saphena vein that we opeti 
wifien we bleed in the ankle. This vein coro? 
mehces betwixt the first and sec'dnd metatarsal 

' ' ' • * . 

bones. At thi^ point, it inosculates with' the .ei^ 

■'.'■■. 't 1,1.* 

ternail saphena, by means of a branch which runs 
in an arched form across the lower and fore part 
of the foot, and which receives the superficial 
veins of the toes. It then runs upwards over the 
inner ankle, proceeds along the inside of the leg, 
passes the knee-joint a little behind the inner 
condyle, keeps the inside of the thigh, and en- 
ters the femoral vein about an inch and a half 
below Poupart's ligament. In its course along 
the leg and thigh, it inosculates freely with the 
branches of the external saphena, and becomes 
gradually larger, from the additional veins which 
it receives. 

The point at which we open the saphena veins, 
is where it passes oyer the inner ankle or a little 
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below it. The vessel is here quite superficial, is 
uDconnected with arteries or nerves, and may 
therefore be cut with the greatest safety. From 
the smallness of the vessel, and from the shortness 
of the column of blood below the orifice, this vein 
in general does not hleed freely. After a liga- 
ture, therefore, has been placed above the ankle, 
sufficiently tight to compress the veins, in order 
to promote the hieeding the foot should be i^^ 
mersed in warm water for some time before the 
operation, and when the veins bare become suf- 
ficiently conspicuous, the foot is to be taken out 
and dried. The surgeon should now place it 
upon a low seat, lay his left thumb upon the 
most conspicuous vein, and make such a degree 
of pressure as to keep it firm, while, with the 
thumb and fore finger of his right hand, he in- 
troduces the lancet in an oblique direction. He 
then withdraws both his hands, and if the blood 
does not flow freely, he must again immerse the 
foot in warm water. The immersion of the foot 
in warm water after the vein is opened, should 
not be had recourse to if the vessel will otherwise 
bleed, as it prevents the surgeon ascertaining the 
quantity of blood drawn. Upon the removal of 
the ligature, the bleeding, in almost every case, 
immediately ceases, and all that is required, is to 
keep the edges of the wound together by a sti 
of black court plaster, and to apply a com|id 
and roller. 
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BLEEDING IN THE ARM. 

There are two sets of vein^ in the arm^ a^ in 
every other part of the bociy,--^ne subcqtaneou^ 
and the other deep seated. The subcutaneous 
or eternal veins lie above the fascia, are as a sup- 
plement to the internal veins, and receive and 
convey the blood, when, by the strong actions of 
the arm, it moves on less freely in the internal 
veins. For this purpose, the communication be- 
twixt the two sets is particularly free iibout the 
elbow joint. 

The external or subcutaneous veini are three 
in tiumber, the Cephalic, the Basilic, and the 
Median. 

1^^, The cephalic vein runs all along the outer 
edge of the arm, and derives its name from a 
whimsical opinion of the ancients that it had a 
greater connection with the head than any of the 
other veins. It begins upon the back of' the 
thumb near its root, and is at this point named 
Vl^na Cephalica PoUicis. However, this is not its 
sole origin, as it also comes in an arched form 
from the back of the hand, where it communi- 
cates with the basilic vein. In its course along 
the arm, it passes by the outer condyle, and at 
this point the branches of the external cutaneous 
nerve come out, and run along it, rendejring it 
dangerous to open it. The cephalic vein receives 
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none of the deep -seated veinst but runs^npwiurds, 
of one uniform size, keeping upon the outside of 
the biceps, and bj the inner aide of the deltoid 
muscle. It runs distinct from all the other veins^ 
and hda no communication Mrith them from the 
elbow upwards. It passes over the shoulder, and 
jpours its blood into theaxillarj vein, which is 
the t#rmltiation of all the other veins of the arm^ 
and where only the cephalic vein is uhitedwith' 
them. ^ 

idj As the cephalic vein runs '^along the ra- 
dial edge of the arm, the basilic passes along the 
ulnar. It arises, like the cephalic; upon the back 
of the hand next the little finger, as the odief 
does next the thumb,^ — ^the one being named Ce- 
phalica Pollicis, the other Vena Saivatelia. These 
two veins collect all the blood from the. back of 
the hand, and back of the forearm. They are al- 
ways united by an arch upon the back of the 
hand, and in general again at the wrist. From 
this point they diverge, one running along the 
outer, and the other the inner edge, till, they 
gain the fore part of the arm. The basilic vein 
goes along the inner edge of the arm over the 
inner condyle, and up along the inner side of 
the biceps muscle, perforates the fascia low in the 
axilla, and comes close upon the artery along which 
it then runs. As this vein receives all the venas 
comites, or deep seated veins, it is to be con- 
sidered as the great trunk, and very greatly ex- 
ceeds the size, of the cephalic. 
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/r'.sd^ Af the cephalic and basilic veins gather 
lip (^ blood from the back of the hand^ so the 
i&UaacT foxt of the forearm also requires an ap^ 
propriate vein, and that* vessel lying in the middle 
of the arm is named the Median vein. The me- 
dian vein is not continued as a distinct vein up to 
the axilla, like the cephalic and basilic veins, but 
delivers its blood into these vessels at the elbow, 
biy' two oblique communications, and hence, ac- 
cording to the fulness of the cephalic or the ba- 
silic vein, it can pour the whole of its blood into 
either. It arises by small branches about the 
palm of the hand, but begins only about the wrist 
to be conspicuous as a trunk. It ruu^ up as a 
single vein nearly to the bend of the arm, where 
it divides into two branches. One branch runs 
inwards and terminates in the Basilic, called the 
Median Basilic, and the other runs outwards and 
terminates ; in the cephalic, called the Median 
Gephtlic. These ^ two vessels are the veins. moat 
commonly opened in the operation of phlebotomy 
at the bend of the arm. 

Chqic£.qf a VEiN.«-*^In evening a vein at the 
t^tld of Jthe arm, we seldom fix either upon the 
0Si)hii9ic or the basilic, but generally prefer the 
iHfi^ifins.,' The -cephalic has less conrnittnication 
v^th iheiotber veins, lies 30 loosely in «be ci^llui$ 
\m substance, that af Iter it is opened, the internal 
ift supt to sHp from the external oritiee, and is^ be« 
sides, ;the vein to which thie branches ! of the ex- 
ternal cutaneous nerve attach themselves.' The 
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basilic is often too large a vein, particularly in 
strong arniB, tt is quite surrounded by the inter- 
nal or great cutaneous nerve, and a considerable 
branch of this nerve also runs down along the 
median basilic to the median vein. 

It appears, then, that the cephalic, basilic, and 
median basilic veins, are surrounded by nerves. 
The median cephalic is the least connected with 
then], and if the wounding of nerves be dange- 
rous, this vein should be our choice. The median 
cephalic is more fiee of nerves than the other 
veins, ia situated in that part of the bend of the arm 
most convenient for being opened, lies on ths 
outside of the biceps tendon, and is sufficiently 
distant from the artery. On these accounts we 
prefer it. The median basilic runs in an oppo- 
site direction towards the inside of the tendon, 
and crosses both it and the artery obliquely; but 
the artery can always be felt beating, it lies deep, 
and when wounded, the lancet must pass throtigh 
the skin, vein and fascia. When the artery lies 
deep its pulsation is obscurely felt, when situated 
more superficially, its stroke is acute. By this 
circninstance, it is easy to calculate the degree of 
danger, althouph there can be very little in the 
hands of a well-informed surgeon. The median 
basilic then, is almost as unexceptionable as the 
median cephalic. Speaking in a general way, we 
decline the cephalic and basilic veins as too large, 
and as lying upon the edges of the arm ^ and 
ratlier take the median cephalic, and median htf 




ULtlEDIliG IN THE ARM. 449 

siliCj as being more conveniently placed in the 
bedd of the aim ; but we, prefer the median ce^^ 
pbalic to the other three, as farthest from the ar^ 
tery, and the least connected with nerves. 

The essential apparatus for bleeding in the 
arm consists of a ligature or ribbon to compress 
the veinSi a lancet, and a compress^ with a 
nature to bind lip the arm after the operation^ 
If the patient is hot particularly liable to faint, 
both he and the surgeon should be seated, as he* 
ing the most convenient posture for the operas 
lion: If he is apt to faint, he should be bled in 
the horizontal position, unless fainting is to be 
desired ; in which case the i^right posture is pre^ 
ferable, at the same time that the blood is to be 
abstracted from a large orifice.. 

The position being arranged according to the 
effect that is wished to be produced^ the surgeon 
should take the ligature or ribbon, spread it out^ 
and carry it up along. the surface of the forearm, 
in the course of the veins, till he arrives at two 
inches above the elbow^ when it ijhould be pass- 
ed twice round the arm. The ligature should be 
tied with a running knot, on the outside of the 
arm so as not to incommode the operator, and 
it should be pulled sufficiently firm to make the 
veins swell, but not so tight as to stop the flow of 
blood in the artery, which can always be ascer- 
tained by the pulsation at the wrist. When the 
veins have become turgid, and the surgqon has 
made choice of one, he should, with the thumb 
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of one hand, press tirmiy Uiwn it a little below, 
the point he means to op j, so as to keep it stea- 
dy, while he takes tiie kncet betwixt the thumb 
and forefinger ofthe other, and iatroduces it int9 
the vein in an oblique direction. Afler he has 
fairly entered the vein, he should bring the point 
of the lancet directly upwards through the s^itlp 
by which he will not only avoid transfixiog the 
vein, but make the wound in it and in the skin 
equal. Immediately after he has done this* he 
should remove the thumb which steadied the ves- 
sel and allow the blood to flow. After the iur 
troduction ofthe lancet, and in order to enlarge 
the orifice, some surgical writers direct to raise 
and carry forwards the anterior edge or shoulder" 
of the instrument ; but this practice is maifest- 
ly improper, as by doing so, the point of the lan- 
cet must be depressed, which endangers the 
transfixing of the vein, and if the median basilic 
be the subject of operation, it may even wound 
the artery. 

When the lancet Is withdrawn, the surgeon 
should support the patient's arm while the blood 
is flowing, and It should be kept in the same pos- 
ture in which the instrument was introduced, otber- 
'wise the internal is apt to slip from the external 
'Wifice, by which means the blood will be effosed 
-fnto the cellular substance, and the bleeding will 
'be stopped. It sometimes happens, that althougfi 
the vein has been fairly opened, the blood, not- 
withstanding, does not flow freely, in which '-t 
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the bleeding mty be promoted by making the pa- 
tient grasp and turb dftemately in his hand the 
lancet case, a stick or other round body. This 
makes the muscles of the forearm compress the 
deep-seated veins, and thus force the blood into 
the superficial ones^ through the communicattoiis 
which are particularly free about the elbow joint 
After the requisite quantity of blood has been 
obtained, the surgeon unties and removes the li« 
gature, at the same time compressing the vein 
with his thumb, immediately below the brifice. 
He then brings the edges of the wound together 
by means of a strip of black court plaster^ over 
which he places a compress, and secures it by 
means of a roller passed round the elbow in the 
form of the figure of 8. 



SECTION m. 



DANGERS FROM BJUEUSDING IN THE ARM, 

■ , * ^ 

Since the time that it was first practised, dange. 
rous consequences have been occasionally found 
to follow the simple operation of bleeding in the 
arm* The older surgeons believed that the chief 
danger occurred from the wounding of the ten. 
don of the biceps muscle ; another class of sur- 
gf^ons ascnbed it to the pricking of a nerve ; and 

Ff2 
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a third maintained that it arose from the inflam^ 

idation of the vein. As it is now ascertained; 

that the tendons possess no sensibilityt the first 

of these h^rpotheses has been forsaken ; but the 

opinions as to the wound of the nerve and 

'the inflammation of the vein are still main- 

.tained, and the truth of them is justified by what 

* daily occurs in practice. But, independently^ of 

-these two 2 occurrences,. other evil oonsequeeces 

fbave^ been found to succeed to the operation 

. of bleeding. These have been at various times 

'^observed, but it is only by / the ^surgeons of the 

present day that they . have ' been discriminated 

'and arranged. 

The dsmgers arising from bleeding in the arm 
may be enumerated as follow. 1^, Ecchymosis ; 
^df Inflammation of the skin, and subjacent cel- 
lular substance ; 3d, Inflammation of the absor- 
bents ; 4^thf Inflammation of the vein ; 5th, In. 
flammation of the fascia ; 6th, Wound of a nerve ; 
and Jthj Wound of the artery with its conse- 
quence, aneurism. 

The latter of these affections 1 have already 
considered,N and of the others I shall say a few 
words in order. 



1 "f ■ 



1^^, Ecchymosis. — In cdnsequende of the 
wound in the vein slipping from the wound in the 
skin, the blood is prevented flowing by the exter- 
nal orifice and passes into the cellular substance 
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ft>rmiiig:«cchytnosi8;%: When the effasediblbod ri* 
MS into a 'tumor, which is sometiflies the casei^ 
it is called Thrombus. Ecchymosis and Tbr6iiii!< 
bus, ' therefore, are only different degrees of .tfaa 
same affection, and are in general productive ^f 
no Mrorse'^onsequences than the stoppage of the 
flow of bldbd, although, when theiefiusaon is^e^ 
tensive^ it may terminate in suppuration: i £ccby-r 
»ki6is^>occQrs most frequently fromiopemngt^^se 
iroins whicb^ lie loose in the cellular r substance,^ as 
tbe cephalic^ and, > in order to prevent i(S; bCQMfir 
rence, thesurgeon should be carefuij[K)tjto;c)iai[i^ 
the pi^itioti of the arm while:the blood i^. flowing* 
If he has unwarily done so, and the blood begins 
to pass into the cellular substance, he aihould;inir 
mediately endeavour to bring the arm back tp^tb^ 
position in which it was when the lancet -waa intro- 
duced. If he is unable to effect this, he should at 
jonce remove the ligature, as its presence will in- 
crease the effusion; and if it is necessa^ry to abr 
stract more blood, he must open a vein m the 
other arm. , 

Ecchymosis is most readily removed by the ap^ 
plication of cloths wet with the aqua ammonia 
acet. the spiritus vin. camphor, or with spirits and 
vinegar. If the tumor becomes hard and inflam^ 
ed, a poultice must be applied, and if it termi-^ 
nates in suppuration, it must be opened, 4n4 tb§ 
i contents discharged. 
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'id. Inflammation of the sktn and sobjacc!IT 
ciXLL'LAB soBSTANce. — Inflammation of the sldn 
atid Bubjacent cellular substance, after the opera- 
tion of venesection in the ami, is bj no means s 
rare occurrence. If the Hps of the wound have 
not been placed in accurate contact, and a com- 
press has been carelessly applied, thd orifice is 
fretted, it becomes iDfiamed, and the infiatnma- 
tion assumes a form more or less alarming accord* 
ing to the state of the patient's constitution, and 
the circumstances in which he may be placed. 
Thus, if the constitution is healthy, and the pa- 
tient is not exposed to febrile contagion, the in- 
flamraation will be phlcgmonic and circumscril^ 
ed ; but if the patient has led an intemperate Wfa, 
if his system is unhealthy, or if he is in ao hospu 
tal where erysipelas is prevailing, the indatnma- 
tion will be of the erysipelatous kind, and di£> 
fused, or it may partake of the nature of both) 
according to circumstances. When the inflanv 
mation is phlegmonic, it ia never attended with 
danger ; when of the erysipelatous character, it is 
frequently not only very extensive, but from 
being liable to terminate in suppuration and gan- 
grene, may invoWe the life of the patient. In 
one case which occurred in the Royal Infirmsiy 
of Edinburgh, the erysipelas spread over all the 
inner part of the arm, and extended to the top of 
the shoulder and ibre part of the chest, attended 
with great constitutional derangement. The pa- 
tient died, and upon dissection, I Ibund the cellu- 



l^r (»utotaf)ce aloQg the inner paft of the artn» and 
pAiticukrly iq the course of (he basilic vein» full 
of. pus, and the biceps, pectoralis major and 
minor muscles, with the anterior part of the del« 
toid in a state of gangrene {but the vein was hot 
affected^, its cavity was uninflamed, and there was 
HP thickening nor hardness of its Coats. 
. .When the inflammation is of tbe phlegmonie 
kind, the patient must be briskly purged, and 
cold saturnine solutions should be applied to the 
part } but if it threatens to terminate in su]ipura«^ 
tion, warm fomentations and emollient poultices 
are the best applications* On the contrary, if 
the inflammation, is erysipelatous, cathartics, emet» 
ica, and antinpionials with opiates, should be ex- 
hibited> and the inflamed parts fomented with 
warm saturnine and opiate solutions* 



. 8df Inflammation of the A9S0RB£MTS.».^In. 
flammation of the absorbents following bleeding, 
is a very rare occurrence ; but when the external 
orifice inflames and tumefies, and the inflamma* 
tion extends to the adjoining skin and cellular 
substance, these vessels sometimes become involv- 
ed. The absorbents are very susceptible of in^ 
flammation, and when they are attacked with it, 
*tbe afiection spreads rapidly along their inner sur» 
faces, both upwards and downwards. . They can 
then be traced in the form of $mall hard cprds 
under the jskio, which ^re very panful when 
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pressed upon, and the abeofbent j^di» both in 
the arm and forearm, generally inflame, iwellt and 
sometimes suppurate. This is particularly the 
case with the axillary glands. The inflammation 
is in genml not confined to one absorbent, but 
extends to the neighbouring vessels^ and on these 
occasions, the whole arm swells, and is extremely, 
painfiil, particularly on motion, and these is great 
symptomatic fever. 

The inflammation is sometimes eflEbctually sob-^ 
dued by cold saturnine lotions ; but I believe the 
preferable practice to consist in fomenting the 
arm three or four times a day with warm solutions 
of opium and the acetate of lead, applying in the 
intervals, warm saturnine poultices, at the same 
time keeping the arm at rest, and administerii^ 
saline cathartics. 



4th. Inflammation of the vein. — When the 
external orifice alone inflames, and the lips of the 
wound separate, the inflammation sometimes ex- 
tends to the skin and subjacent cellular substance, 
or to the absorbents ; but, when the opening in 
the vein does not adhere, but inflames^ the in* 
flammation is apt to spread along the internal 
surface of the vessel, producing a train of most 
alarming symptoms, and endangering the life of 
the patient. Mr. Hunter was the first who sug- 
gested that the inflammation of the vein some- 
times followed the operation of bloodletting, and 
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ohi soraeroccBsions proved fatal.* He bad. fre^ 
qaently observed, tbat when^ boirses in, perfect 
beaitb were bled ' in tbe neck^ it swelled, and tbe 
aniDMls died ; and, upon examination, . be found 
tbat tbe vein bad inflamed and suppurated, and 
tbat : the inflammation extended to the . heartt 
Sioc^ tbe inflammation of tbe orifice was amongst 
the!flrG|t symptoms of this disease, Mr. Hunter con* 
eluded that tbe iuflanunation was . withjn tbe ca- 
vity of tbe veiui and that it was sometimes arxest« 
ed in its progress by tbe sides of tbe vesaiel ad* 
hering ; but, tbat when death followed, it arose 
either from tbe intfammation extending along tbe 
vessel. to the heart, or from the purulent matt$s 
formed: in consequence of it passing into tbe cir- 
culation. 

The inflammation of the vein, may be very ex^ 
tensive, running downwards and upwards, and 
even reaching to the heart ; or it may involve 
only a small portion of the vessel in tbe imme? 
diate vicinity of the wound. When it is exten- 
sive, tbe accompanying symptoms are very alarm- 
ing, «nd tbe constitutional derangement is sq 
great, tbat the patient generally dies. The . arm 
inflames and swells, and the vein in. its course 
feels bard, and is very tender to the touch ; there 
is great quickness of pulse, with furred tongue, 
delirium, hurried respiration, andyomitiog; an(} 



* See a paper by Mr* Hunter, in the Medical and Chirur- 
gical trariMCtionSy voL Ist 



458 DAifOERs rnou BixcoiNa is the aeh. 

the patient coroplaias of viaieat pain under the 
stemuni, and in the epigastric region. Upon 
dissection, the inner surface of the vein is found 
to be of a deep claret colour, generally coated 
with coagulating lymph, and containing purulent 
matter. It is thickened in its coats, the adjoining 
cellular substance is in a state of suppuration, and 
the neighbouring muscles are not unfrequently 
gangrenous. When the inflammation is more cir* 
cuniscribed, the symptoms are less violent} bat 
there are still considerable fever, foul tongue, and 
derangement of the intellectual functions, vrixb 
inflammation and swelling of the arm, hardness 
of the vein, and great pain when pressed on. 

In the treatment of inflammation of a vein, 
more especially if he has been called early, the 
surgeon should close the channel of the vein 
by compression, both immediately above and be- 
low the wound. The sides of the vessel being 
laid together, adhere ; and thus the vein de- 
generates into a firm cord. It seems to be by 
this process of adhesion, that the inflammation in 
the vein is arrested, when it ceases of its own ac- 
cord. Besides the application of the compress, 
the general inflammation of the arm must be al- 
layed by saturnine and opiate fomentations, sa- 
turnine poultices and leeches, with sahne cath- 
artics ; and, on some occasions, it may be t 
sary even to open a vein in the other arm, 
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' 'dth^ Inflammation of the i^AsciA^r^Wheiit tho 
vein has been' transfixed, and tke fascia punqtqred^ 
tbe latter is apt to inflame, and is tiien followed 
by the train of syniptpros ^faiqh charaqtjBf:!!;^!) 
punctured wounds in other situations where thd 
parts are bound down by a fascia, such as great 
pwo, tension, contraction of the limb, and synif 
pathetic spasms of the whole body* When the 
fJMcia inflames, it thickens, there is a seifiaatioii 
as if the arm was boifn4 dowa with a oord, tbe 
fingers are contracted, the elbgw joint become* 
bnt, the pi^tient is uqable Co extend the aroii 
nod, when the surgeon attempts to extend it, ther^ 
is great pain. Qn the inflammaiioa subsiding, the 
patient in general gradually recovers the free \xse 
of the limb ; but this is not always the C£^^, as 
sometimes in cpnsec[uenoe of the thickening of the 
inflamed parts, the flngers rernain bent, apd the 
ibre-arm becomes permanently contracted. > 

In the treatment of inflamed fascia, we hav9 rc^ 
coui^se to the means already recommended £or in- 
flammation of the other structures of the firm, 
arising from blood-letting i bqt if there be much 
tension and contraction, and more especially if 
the constitutional symptoms are severe, the fascia 
.should be freely divided in .a transverse direction. 
This is safi^ly and effectually done by commencing 
an incision upon the inner sid^ of the artery, near 
the inner condyle of the humerus, and carrying 
it several inches in an oblique direction down the 
arm and through the fascia. This incision may 
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be made, either during the ioflamed state of the 
fascia, in order to rdieve urgent sjmptcxns, or 
after the inflammation has lobsided, for the puN 
pose of removing permanent contraction of the 
limb. 

There are two cases detailed in die second vo* 
lume of the Medical ^Commnnications» by Mr, 
Watson, late surgeon of the Westminster Hospital, 
which illustrate well this inflammatioo, thfcken* 
ing, and tension of the fascia, with con tr ac ti op cf 
the finger^ in consequence of bleedii^. The 
patients were cured by free indsions, which cut 
the fascia across, and relieved the tension arising 
from the muscles of the arm. 



6tb. WouKD OF A Nerve. — ^From the manner in 
which the branches of the internal and external 
cutaneous nerves are connected with the superfi- 
cial veins of the arm, it is evident that they must 
frequently be wounded in blood-letting. Some 
writers, even of celebrity, ascribe the wounding 
of the nerves to the surgeon having transfixed the 
vein ; but it is erroneous to imagine, that the 
nerves in all cases run behind the veins, or that 
they can be wounded only by carrying the lancet 
through these vessels. We have already remark- 
ed, that the branches of the internal and external 
cutaneous ne^^•es frequently pass over the veins, 
or run along their fore-part ; it is obvious, there- 
fore, that as these are wounded before the lancet 
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enters the vein, no blame is imputable to the oper* 
ator, and that -the accident may happen in the 
hands of the best surgeons. ' 

V When a nerve is wounded; the patient screams 
upon the introduction of the lancet; but if the 
nerve does not inflame^ no bad consequences en*^ 
sue* There seem to be two states under which 
the inflammation of the nerve appears. It may 
inflame either along with the skin^ the cellulaif 
substance, and the other parts with which it is in 
immediate contact, or by itself, independently of. 
Che other structures* In the first of the^e cases, 
which I believe to be the most common, the 
inflammation commences first in the external ori- 
fice, the lips of which swell and separate ; but, 
in the second case, the external wound at once 
adheres and continues uninflamed. When the 
nerve inflames, it is at the distance of some days 
from the time it was wounded, and the inflamma- 
tion is attended with great pain shooting up the 
arm, along the neck, to the head^ and down to 
the fingers. Then follow convulsive twitches of 
the arm, productive of restless nights and frightful 
dreams. In the progress of the disease, the te-^ 
tanic symptoms are more strongly marked, spasms 
extend to the back, the jaw becomes locked, and 
then the patient generally dies. 

In the treatment of inflamed nerve, independ- 
ent! v of the common local means used for inflam- 
If 

mation, such as warm fomentations, saturnine 
lotions, &c. the surgeon should divide the nerve. 



at fnelMd MoMMAdir^ 9^ woonopeiMled by 
ftoaittttaii Tbb IW7! b* nJBd; aiid.eflbetaaUy 
done by maldog a thorftf tauivecie iadMn inui 
itdirtriy above tho irou4 and carrying i^^down 
to thfl 6iCU of the miMNlea. The only perto 
i&yolred ia tUa tnebiOE will be the vein and the 
ia|ttrad aenrei wilb.itt.a^ioining filaments.. This 
«pccaftIon.dmild on all ;occa«oiis be had reooume 
to aa.iooa te the suqpeon aicertains that the nerve 
it woondedg ..there betag every ifnotk to believe. 
Ibat»when the tetanus has beeoaie general, the 
diviaioa tf the ncore vill not be attended ^nth 
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